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ABSTRACT
Amity C. Hardegree. STANDARDS-BASED ASSESSMENT AND HIGH
STAKES TESTING: ACCURACY OF STANDARDS-BASED GRADING. (Under the
direction of Dr. Kenneth Gossett) School of Education, Liberty University, Summer,
2012. This quantitative study examines whether standards-based grade reporting
accurately informs student academic achievement on standardized criterion-referenced
tests for all students. The participants for this study were all fifth graders enrolled in
eight elementary schools in a rural system in north Georgia from 2009-2010.
Approximately 550 students’ standards-based report cards (SBRC) and Criterion
Referenced Competency Tests (CRCT) provide the data to determine whether grades on
standards-based report cards provide accurate information for all students, regardless of
gender, ELL status, or socioeconomic status by comparing mean scores on Georgia’s
CRCT in the areas of math and reading, based on SBRC indicators. The findings of this
study provide strong implications for school systems considering a standards-based
grading reporting system in response to the recent movement towards standards-based
curriculums. The results show alignment between indicators on standards-based
assessment and scores on criterion-referenced standardized tests, used as an indicator for
AYP (Adequate Yearly Progress), adding to the body of research on the effectiveness of
standards-based grading in showing student mastery of curriculum standards. For math,
even with the same SBRC score, students who are on the free/reduced lunch program
tend to score lower than students who are not. For reading, even with the same SBRC
score, females tend to score higher than males, those with limited English proficiency

iv
tend to score lower than those who are proficient, and those who are on the free/reduced
lunch program tend to score lower than those who pay for lunch. The study provides
evidence to suggest that standards-based grade reporting provides accurate information
regarding student learning that can be used as a measure of student achievement.
Descriptors: Standards-based, Assessment, High-stakes testing, Standards-based grading
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CHAPTER ONE: INTRODUCTION
Now that standards-based instruction is firmly in place, educators must rethink their
assessment practices and determine how to grade and report student learning in terms of the
standards. To enrich overall assessment and to ensure mastery of standards, many schools have
eliminated traditional report cards and are moving towards Standards Based Report Cards
(SBRC). The idea is that Standards Based Report cards provide teachers, parents, and students a
clearer picture of student mastery of standards and keep teaching and learning focused on the
performance goals. Schools in Georgia measure mastery of standards through the CriterionReferenced Competency Test (CRCT), and this standardized test also serves as one indicator of
adequate yearly progress (AYP).
This non-experimental causal comparative study examines whether grades on standardsbased report cards provide accurate information for all students, regardless of gender, ELL
status, or socioeconomic status by comparing mean scores on Georgia’s CRCT in the areas of
math and reading, based on SBRC indicators.
Background
In an effort to close the achievement gap between low performing and high performing
schools, public education in the United states has focused attention on developing academic
content standards, and using assessment and accountability to make sure that students are not just
moving through the system, but that they are learning these core standards (Guskey, 2005).
Through the recent comprehensive assessment Grant included in the Federal Race to the Top
Assessment Program, President Obama and congress (2010) encourage schools to rethink their
assessment programs. According to U.S. Department of Education, the Race to the Top
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Assessment Program authorized under the American Recovery and Reinvestment Act of 2009
(ARRA) seeks to accomplish the following:
…to develop assessments that are valid, support and inform instruction, provide accurate
information about what students know and can do, and measure student achievement
against standards designed to ensure that all students gain the knowledge and skills
needed to succeed in college and the workplace. These assessments are intended to play a
critical role in educational systems; provide administrators, educators, parents, and
students with the data and information needed to continuously improve teaching and
learning; and help meet the President's goal of restoring, by 2020, the nation's position as
the world leader in college graduates. (US Dept of Ed. 2010).
Clearly, school reform continues to evolve. The Elementary and Secondary Education
Act of 1965 was reauthorized in 2001 and again in 2007, and renamed The No Child Left Behind
Act, requiring states to use content standards and show “adequate yearly progress” (AYP)
towards meeting improvement goals. According to Guskey (2001), one of the key changes that
school reform has recently brought is the need to measure student achievement in terms of the
learning standards, rather than by comparing students to each other, essentially moving from a
norm-referenced system to a criterion-referenced grading system. While the effectiveness of
school reform remains controversial, the impact of standards-based education and assessment
affects school districts across the nation, and ultimately seeks to improve teaching and learning.
This paradigm shift in assessment leads educators to reevaluate assessment practices to make
sure that assessment is being used, not just to label, but also to inform instruction, and to provide
a true reflection of student learning.
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As educators seek to use assessment as a tool for diagnosing and informing instruction,
they move away from comparing students to each other, and instead focus on the student’s
progress toward meeting academic standards. The research shows the need for more specific
feedback in terms of standards and highlights the ineffectiveness of using large-scale
assessments that rank order students due to the lack of usable feedback for teachers (Guskey,
2003, Barton, 2002, Kifer, 2001). Standards-based assessment moves from a ranking system to a
system that is more sensitive to the diverse needs of students, but with a firm connection to
classroom learning goals. Assessments can take a variety of forms, from observations to formal
assessments and performance tasks. Formative assessments are used to diagnose a student’s skill
level and help prescribe further instruction, helping to ensure that instruction is differentiated to
meet students’ needs. Summative assessments follow instruction and are designed to show
mastery of a standard. In order to show most recent evidence of learning, students are given
multiple opportunities to show learning, and grades are not averaged, but rather replaced by the
most recent evidence. Therefore, students are not required to learn at the same pace and in the
same way, but are allowed some flexibility to revisit challenging concepts or objectives. By
focusing on student learning, standards-based grading eliminates ranking or ordering students,
and instead attempts to provide an accurate picture of student learning, free from non-academic
factors such as behavior, attendance, or effort.
In the state of Georgia, the CRCT (Criterion Referenced Competency Test) provides one
measure for student achievement of the content standards. While supporters of the standardsbased curriculum and standardized testing claim that administering such a test ensures that all
students attain an acceptable level of understanding on centralized objectives, opponents claim
that this standardized approach narrows teaching and reduces opportunities for deeper learning
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and critical thinking. Despite controversy over NCLB and standardized testing, standards-based
curriculums and standards-based assessment are realities for public schools across the nation,
and school systems seek the best way to structure instruction and assessment to maximize
student achievement within the constraints of a limited budget, limited time, and limited
resources.
Problem Statement
As school reform focuses on standards and developing assessment practices to provide
educators with the information needed to continuously improve teaching and learning, teachers
face the challenge of reporting student learning in terms of the standards, rather than showing
how students compare to their classmates. To enrich overall assessment and to ensure mastery of
standards, many schools have eliminated traditional report cards and are moving towards
Standards Based Report Cards (SBRC.) Most educators agree that traditional grading methods
have been inadequate in communicating student learning and that standards-based grading
provides more specific and useful information to teachers, parents, and students about student
mastery of standards (Marzano, 2000, Guskey, 2001). Focusing grading on standards, rather
than comparing students to their classmates seems a natural follow up to standards based
instruction, and should, ideally, lead teachers to better instructional methods and improve student
achievement as shown by standardized test scores. School systems considering standards-based
grading seek a less subjective and more informative method of grade reporting that truly reflects
student learning and mastery of standards as measured by Georgia’s CRCT, a standardized test
given to student’s grades three through eight in the state of Georgia.
Traditional grading systems have been inconsistent in accurately conveying what students
know and are able to do in relation to learning standards. In a traditional system, grades have
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been determined by averaging a variety of factors, possibly including effort, organization, or
behavior. According to Reeves (2011), in traditional systems using letter grades, grades are only
slightly related to performance on external assessments. Reeves also notes the importance of
making sure that grading systems are fair: “What we describe as proficient performance must
truly be a function of performance, and not gender, ethnicity, or socioeconomic status” (Reeves,
2001, p.1). In today’s accountability driven educational system, grading systems must reflect
student learning of content standards and provide an accurate measure of what students know,
understand and are able to do. In an effort to improve both instruction and assessment, many
systems have moved to a standards-based system of grading. However, little research has been
done regarding the effectiveness of standards-based grading in assessing student mastery of
learning standards in a way that provides a reliable indicator of student performance on highstakes accountability measures, such as criterion-referenced competency tests. Furthermore,
research is needed to determine whether standards-based grading provides a system that is fair to
all students, regardless of gender, ELL status, ethnicity, socio-economic status, or grade level.
This study examines whether grades on standards-based report cards provide accurate
information for all students by comparing mean scores on Georgia’s CRCT in the areas of math
and reading, based on SBRC indicators.
Purpose Statement
The purpose of this study is to determine the effectiveness of standards-based grade
reporting in providing accurate indicators of success for all students, regardless of gender,
ethnicity, grade, or socioeconomic status, on high-stakes standardized tests designed to show
mastery of academic standards and adequate yearly progress. Assessment is central to the
educational reform movement that focuses on a standardized curriculum and accountability.
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Research has shown that formative assessment and standards-based grading are key components
to improving student achievement. Assessment that reemphasizes the standards and provides
feedback to students and teachers facilitates learning (Bloom, Madaus, & Hastings, 1981,
Stiggins, 2002). Researchers have also highlighted the possible negative outcomes of overtesting or narrowing the curriculum to focus on a narrow set of standards assessed in high-stakes
standardized tests (Brown, 1992, 1993; Romberg, 1989). However, little research has been done
on how standards-based grading corresponds to student performance on criterion referenced
standardized tests.
Many school systems across the country are moving to a standards-based system of
grading in an effort to improve assessment and ensure mastery of standards at each grade level.
The study of standards-based grading and grade reporting is needed to determine whether such a
grading system is an effective measure of student mastery of standards, as reported on criterion
referenced competency test. As systems move away from traditional norm-referenced grading
systems, it is important to test the validity and reliability of standards based grading in providing
accurate information with respect to student success on standardized tests.
Research Questions and Research Hypotheses
The study will examine the following research questions to determine how standardsbased grade reporting accurately informs student performance on the Criterion References
Competency Test and to identify any differences in the mean scores based on SBRC indicators,
gender or sub-groups.
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Research Question 1
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade students with math grades of Does Not Meet, Meets, and Exceeds on
standards-based report cards?
Null Hypothesis 1
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students in grade five will not be significantly different among
students who scored Does not Meet, Meets, and Exceeds on standards-based report cards.
Alternative Hypothesis 1
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students in grade five will be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
Research Question 2
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade students with reading grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards?
Null Hypothesis 2
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students in grade five will not be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
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Alternative Hypothesis 2
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students in grade five will be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
Research Question 3
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade ELL students with math grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards? Are the differences in mean scores for fifth grade ELL students
different from the differences in mean scores for fifth grade non-ELL students?
Null Hypothesis 3
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for ELL students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for ELL students and non-ELL students.
Alternative Hypothesis 3
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for ELL students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for ELL students will be different from the pattern of nonELL students.
Research Question 4
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
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Test different for fifth grade ELL students with reading grades of Does Not Meet, Meets, and
Exceeds on standards-based report cards? Are the differences in mean scores for fifth grade ELL
students different from the differences in mean scores for fifth grade non-ELL students?
Null Hypothesis 4
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for ELL students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for ELL students and non-ELL students.
Alternative Hypothesis 4
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for ELL students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for ELL students will be different from the pattern of nonELL students.
Research Question 5
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade students who receive free or reduced lunch with math grades of Does Not
Meet, Meets, and Exceeds on standards-based report cards? Are the differences in mean scores
for fifth grade students who receive free or reduced lunch different from the differences in mean
scores for fifth grade students who do not receive free or reduced lunch?
Null Hypothesis 5
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will

10
not be significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The lack of differences will be similar for students who do and do
not receive free and reduced lunch.
Alternative Hypothesis 5
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will be
significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The pattern of these differences for students who receive free or
reduced lunch will be different from the pattern of students who do not receive free or reduced
lunch.
Research Question 6
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade students who receive free or reduced lunch with reading grades of
Does Not Meet, Meets, and Exceeds on standards-based report cards? Are the differences in
mean scores for fifth grade students who receive free or reduced lunch different from the
differences in mean scores for fifth grade students who do not receive free or reduced lunch?
Null Hypothesis 6
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will
not be significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The lack of differences will be similar for students who do and do
not receive free and reduced lunch.
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Alternative Hypothesis 6
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will be
significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The pattern of these differences for students who receive free or
reduced lunch will be different from the pattern of students who do not receive free or reduced
lunch.
Research Question 7
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade female students with math grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards?
Null Hypothesis 7
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for female students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Alternative Hypothesis 7
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for female students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Research Question 8
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Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade female students with reading grades of Does Not Meet, Meets, and
Exceeds on standards-based report cards?
Null Hypothesis 8
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for female students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Alternative Hypothesis 8
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for female students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Research Question 9
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade male students with math grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards? Are the differences in mean scores for fifth grade male students
different from the differences in mean scores for fifth grade female students?
Null Hypothesis 9
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for male students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for male and female fifth grade students.
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Alternative Hypothesis 9
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for male students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for male and female students will be different.
Research Question 10
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade male students with reading grades of Does Not Meet, Meets, and
Exceeds on standards-based report cards? Are the differences in mean scores for fifth grade male
students different from the differences in mean scores for fifth grade female students?
Null Hypothesis 10
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for male students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for male and female fifth grade students.
Alternative Hypothesis 10
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for male students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for male and female students will be different.
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Identification of Variables
Independent variables.
Student gender, male or female, status as an English Language Learner (ELL) or not, and
socioeconomic status will serve as independent variables in the study.
Dependent variables.
The dependent variables in the study are the student scores on the math and reading
sections of the CRCT in relation to student performance in math and reading on standards-based
report card performance indicators.
Definition of key terms.
To ensure clear understanding throughout the study, the following terms and acronyms
have been defined:
AYP. Adequate Yearly Progress is a term introduced with the No Child Left Behind
legislation and indicates whether a school or system has made sufficient progress towards
meeting school or system improvement goals.
CRCT. Georgia’s Criterion Referenced Competency Test administered to all first
through eighth grade students during the years 2001-2010. Beginning in 2011, it will be
administered to all third through eighth grade students. The CRCT is considered a high-stakes
standardized test that serves as a summative assessment of Georgia Performance Standards and
an indicator of AYP. Scores at or above 850 indicate a level of performance that Exceeds the
Standard set for the test. Scores from 800 to 849 indicate a level of performance that Meets the
Standard set for the test. Scores below 800 indicate a level of performance that Does Not Meet
the Standard set for the test (i.e., the state’s minimum level of proficiency). Students performing
at this level may need additional instructional support.
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SBRC. Standards based report card is the grade reporting system used by school systems
in which students are scored according to their progress towards meeting specific learning goals
or standards. Grades are not reported as an average or letter grade, but rather using a set of
indicators such as does not meet, meets, and exceeds the standard.
Significance of the Study
Educators who are considering switching to a standards-based system of grading, or those
who have made the transition, may benefit from research that shows the accuracy of SBRC, as
measured by student performance on criterion referenced tests. Additionally, such research may
indicate the need for additional work in developing performance indicators and rubrics to ensure
consistency and reliability in grading. Further understanding is needed in determining how
standards based grading might be used to provide accurate information regarding student
progress toward meeting standards to help guide instruction and provide information regarding
student readiness for high-stakes summative assessments. Furthermore, if standards-based
assessments provide accurate information for all students regarding student success or failure on
high-stakes testing, this information would guide the decision making of school systems who are
considering implementing standards-based grading.
One of the goals of standards-based grade reporting is to reduce subjectivity in grading,
thus providing accurate information about student learning that is unaffected by various other
factors such as participation, behavior, or parental involvement. An examination of sub-groups
is needed to indicate whether standards-based grading truly does provide a system that is fair to
all students.
Assumptions and Limitations
Assumptions. The school system has provided adequate professional development in the
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use of rubrics, performance tasks, and common assessments as well as ongoing training in
reporting student learning on the standards-based report card. Grade level teams, with
representatives from each grade level, work collaboratively to develop performance indicators
that can be used to assess what students should know, understand, and be able to do. Grade level
representatives continue open communication with the teachers at their grade level as well as the
local school administration, relaying any concerns or discrepancies in reporting student learning
in relation to the standards.
Limitations. In all grading, there is an element of subjectivity as to what degree the
student has met or exceeded the standard. Despite efforts at careful training in using rubrics and
performance tasks, the study will be subject to some rater variance. Furthermore, because
standards-based report cards have only recently been used, many issues are still being
resolved. During the implementation of such a system, some teachers become proficient quickly,
while others tend to take longer to adjust to a new system of grading. Due to this variance, some
reliability in this study may be compromised.
Research Plan
This quantitative study examines whether standards-based grades can provide accurate
information with respect to high-stakes tests as measured by Georgia’s Criterion Referenced
Competency Test (CRCT). Standards-based grades were analyzed to determine whether
standards-based report cards provide accurate information for all students by comparing mean
scores on Georgia’s CRCT in the areas of math and reading, based on SBRC indicators. The
Criterion Referenced Competency Test (CRCT), a standardized test given to first through eighth
grade students in the state of Georgia, provides a reference point to indicate if the Standardsbased Report Card (SBRC) provides an effective measure of student’s academic success.
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Many school systems across the country are moving to a standards-based system of
grading in an effort to improve assessment and ensure mastery of standards at each grade level.
The study of standards-based grading and grade reporting is needed to determine whether such a
grading system is an effective measure of student mastery of standards, as reported on Georgia’s
Criterion Referenced Competency Test. As systems move away from traditional normreferenced grading systems, it is important to examine the validity and reliability of standards
based grading in relationships to student success on standards based state assessments to
determine whether the grading system provides an accurate tool for measuring student growth.
Additionally, there is a need to make sure that the grade reporting system is accurate and fair for
all students, regardless of gender, socioeconomic status, and ELL status.
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CHAPTER TWO: LITERATURE REVIEW
As reform initiatives seek to improve the quality of instruction and ensure student
learning, assessment emerges as a critical component of the educational system. While
traditional grading practices often compared students to each other, the U.S. Department of
Education emphasizes the need for assessment that supports and informs instruction and provides
accurate information about what students know and can do, measuring student achievement
against standards designed to ensure that all students gain the knowledge and skills needed to
succeed in college and the workplace (US Dept of Ed. 2010). Educators are faced with the
challenge of grading and reporting student learning in terms of the standards, rather than
showing how students compare to their classmates. To enrich overall assessment and to ensure
mastery of standards, many schools have eliminated traditional report cards and are moving
towards Standards Based Report Cards (SBRC.) Most educators agree that standards-based
grading provides more specific and useful information to teachers, parents, and students about
student mastery of standards. Focusing grading on standards, rather than comparing students to
their classmates seems a natural follow up to standards based instruction, and should, ideally,
lead teachers to better instructional methods and improve student achievement as shown by
standardized test scores.
Guskey (2001) addresses the many challenges in implementing standards-based grade
reporting but also emphasizes the benefits of such a system, noting the importance of aligning
grade reporting to the standards and making sure that grades are a reflection of student learning,
not behavior or effort. Marzano (2010) cautions that while standards-based grading is gaining
popularity and “seems like good practice, without giving teachers guidance and support on how
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to collect and interpret the assessment data with which scores like advanced, proficient, basic,
and below basic are assigned, standards-based reporting can be highly inaccurate” (p.18). This
study aims to determine whether standards-based report cards provide accurate information
about student mastery of standards as measured by a criterion-referenced competency test, and
whether there is alignment between grades on standards-based report cards and CRCT scores for
all students.
This chapter will establish the theoretical framework that provides context and
perspective for the study, examine the current literature and research on the topics of standardsbased grading and high-stakes testing, and trace the reform movements that have guided the
paradigm shift in how student learning is assessed.
Conceptual or Theoretical Framework
At the heart of thinking about standards-based assessment and its impact on student
achievement is the social constructivist theory. Vygotsky established the foundations for the
social constructivist theory in his theory of "the zone of proximal development." In his theory,
Vygotsky established the idea of stretching learners by making sure that instruction is at their
level, challenging but not frustrating. This idea of noting what students can do independently
and with help, and then structuring instruction to address any gaps in learning is the very idea
behind standards-based instruction and assessment. Rather than averaging grades that may or
may not show mastery, standards-based grading seeks to communicate what students know,
understand, and are able to do. According to Atherton (2009), it is common in constructing skills
check-lists to have columns for "cannot yet do", "can do with help", and "can do alone"(p.1).
Vygotsky’s (1978) thoughts about how children learn impact the relationship between
curriculum, instruction, and assessment, focusing on the learning process and the evidence of
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what the student can do independently, with assistance, and how scaffolding can facilitate
student learning (Hatch, 2010). Vygotsky’s concept of the teacher-student interactions in which
the teacher models and instructs, with the learner taking responsibility for learning and
developing a skill over time and with practice reflects current ideas of standards-based education
and assessment in that students take more of a role in showing learning through a variety of
tasks, reflecting on their own learning and taking a role in the process. Today’s assessment
practices are more reflective of social constructivist perspectives and also reflect the ideas of
“dynamic assessment” (Feurstein, 1979), which factor in both the predictive value of assessment
as well as the student’s potential for gain through instruction (Zane, 2009). The idea of using
assessment to guide instruction, as well as to measure student learning, is the basis for standardsbased grading.
The literature debates whether standards-based movements support Vygotsky’s idea
that learning leads development or Piaget’s idea that development leads learning, noting that in
most elementary schools, there is acknowledgement to both ideas. According to Hatch (2010),
the key is to use curriculum, instruction, and assessment as a framework for making sure that
elementary education is focused on teaching for learning. Hatch states, “Learning should be the
stuff of early education, curriculum content should be the focus of what children learn, and
teachers should use as many teaching strategies as necessary to maximize every child’s
opportunity to learn” (2010, p. 264).
Thomas Guskey(2007), an authority on standards-based grading also points to Benjamin
Bloom's theory of mastery learning. Bloom sought ways to close the gap between high
achieving and low achieving students, indicating that all students should be held to high
standards, but not expected to meet them in the same way or at the same time. Guskey (2007)
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notes, "A far better approach, according to Bloom, is for teachers to use their classroom
assessments as learning tools, both to provide students with feedback on their learning progress
and to guide the correction of learning errors. In other words, instead of using assessments only
as evaluation devices that mark the end of a unit, Bloom recommended they be used as part of
the instructional process to diagnose individual learning difficulties and to prescribe remediation
procedures" (p.11). Since students bring with them different backgrounds, learning styles, and
experiences, it is important to assess in a variety of ways to produce multiple pieces of evidence
of student progress towards mastering standards. According to the constructivist theory, students
should not be expected to show mastery of concepts at the same time or in the same way.
School Reform Leading to Standards-based Education
No Child Left Behind (NCLB) legislation has led to national reforms that include high
stakes accountability. When the National Assessment of Educational Progress began reporting
state-by-state scores in 1990, the South showed a particular need for reform and accountability,
and high-stakes accountability reforms were enacted in many states across the nation (Opfer,
Henry, and Mashburn, 2008). President George W. Bush led the Charlottesville Education
Summit in 1989, which pulled together governors from the fifty states with the intended purpose
of raising educational standards through national goals that allow for state-by-state structuring of
accountability and annual reporting on progress. The summit produced six National Education
Goals, laying the foundation for America 2000 and Goals 2000, and ultimately leading to
defining national standards for academic disciplines. The underlying principles of the current
standards-based reform model emerged with the following principles:
Involve educators, parents, and the community in setting common expectations for what
students should know and be able to do at key grade levels; develop assessments aligned
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to the standards that students and teachers can use to guide instruction; encourage
systems and schools to align instruction to the standards and organize professional
development around instructional programs; create accountability systems to determine
whether students are meeting the standards (Resnick, 2006).
While the framework was established at the national level through reform legislation,
details are left to state and local leadership, including decisions about standards and assessment
used to determine proficiency. As the federal government became increasingly involved in
pushing for higher standards and accountability, “the concepts of “standards-based reforms and
accountability” emerged as the operational definition of systemic reforms at the state level”
(Chatterji, 2002, p. 347). While the terms systemic reform, standard-based reforms, national
standards, and accountability have been used somewhat interchangeably, standards-based reform
has come to be seen as the way states have responded to the push for higher standards and school
accountability (Chatterji, 2002). According to Chatterji (2002), who performed a study on the
systemic nature of reform initiatives, consistency and coherence in implementing reforms has
been lacking, especially in the areas of teacher education and educational research (Chatterji,
2002).
The movement to high-stakes accountability and standards-based instruction impacts
teaching and learning through curriculum, instruction, and assessment. Aligning assessment to
standards, and building in accountability for school systems, teachers, and students are key
features of educational improvement efforts from state to state. Researchers examine the
question of whether standards-based reform is affecting instruction in the classroom by looking
at curriculum, instructional practices, and assessment. The literature points out an obvious, but
key point: “standards, assessments, and accountability can raise achievement only if they
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motivate and enable better teaching—presumably the result of curriculum that is aligned with the
standards and assessments, along with improved professional development for teachers and
administrators” (Briars & Resnick. 2000, p. 1). Once policy-makers put the structures in place
for standards-based education, states and local systems must set about the tasks of implementing
the standards.
In a standards-based system, the standards are clearly tied to learning outcomes related to
the content standards, providing students the opportunity to show in various ways, and at various
stages, what they know and can do in relation to the learning goals. According to Tognolini and
Stanley (2007), “performance and achievement standards are explicit statements of student
performance that describe the levels of achievement within the learning area. These are derived
from the outcomes of the curriculum and show development in relation to the construct being
assessed” (p. 5). The authors note that while the process may seem straightforward, many
aspects of the process require judgment and interpretation, providing considerable challenges to
systems implementing standards-based assessment:
For example, the learning outcomes are intended to describe what it means to grow or
progress through an area of learning. This path is not deterministic and hence there is
scope for this developmental sequence to be challenged by data; setting examination
questions that accurately assess the learning outcomes that are consistent with the
requirements of the achievement standards and are technically correct…is a challenging
task; setting marking keys that are both fair and accurate is a challenging task; ensuring
that marking keys are consistently applied is a challenge; accurately establishing the
achievement standards and presenting them to teachers, examiners and students in a
manner in which they will all interpret them consistently is a challenge; and operationally
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defining the boundaries of the achievement standards in the context of external and
internal assessments is a challenge. It is the ability to control all of these aspects of sound
assessment and decision making that lead to ‘noise’ or ‘uncertainty’ or measurement
error in any assessment situation” (Tognolini & Stanley, 2007, p. 5).
While most states across the country have standards firmly in place, states and even local
systems are in various stages of implementing the curriculum, aligning assessment, and
supporting grading practices with professional development. Though the process is still ongoing
in most systems, evaluation of progressive systems with standards-based instruction and
assessment in place will benefit those systems still in transition. Under the legislation of NCLB,
states determine the high-stakes testing used for measuring mastery of standards. However,
school systems are on their own to develop a standard-based system of grading and reporting
student grades. Evaluating the consistency and alignment of standards-based grades to highstakes assessments indicates the predictive value of standards-based grades in determining
student success on high-stakes tests serving as one component of schools’ adequate yearly
progress (AYP).
Researchers acknowledge the variation in grading practices from teacher to teacher and
from school to school. One of the intents of standards-based grading is to decrease the
subjective nature of grading through the use of common assessments, performance tasks, and
rubrics. Research suggests that variation in grading practices is often the result of a lack of
training (Stiggins, 2002). Furthermore, in traditional systems, teachers assign grades that
combine behavior, work habits, and effort along with achievement (Brookhart, 1991; Cross &
Frary, 1996). Studies that examine the discrepancy between student grades and performance on
state accountability assessments have found significant variation between report card grades and
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test scores. However, there is limited study of standards-based grading as compared to test
scores, due in part to the relative recent implementation of standards-based grading in most
systems.
Opposing Views on Assessment-Driven Reform
In the wake of A Nation at Risk published in 1983 (National Commission on Excellence
in Education), and NCLB (2001), many powerful influences have come to see standardized
testing as a necessary force for school improvement. This approach, termed measurement-driven
instruction (MDI) by Popham and colleagues in 1985 continues as one of the driving forces
behind accountability and reform (Pohham, Cruse, Rankin, Sandifer, & Williams, 1985).
However, as noted by Wiggins (1990), authentic assessment that links classroom learning and
standardized assessment is the key to successful reform. Proponents of high-stakes testing claim
that attaching high-stakes to standardized assessment causes teachers to be “more reflective,
deliberate, and critical in terms of classroom instruction and assessment” (Cizek, 2001, p. 24).
Shanker (1995) advocates that high-stakes accountability is necessary to motivate teachers and
students, claiming: “stakes for kids go right to the heart of what motivates them to work and
learn” (p. 149). Researchers Carnoy and Leob (2002) found a strong positive relationship
between the presence of high stakes attached to standardized assessment and NAEP
improvement across 50 states (Carnoy & Leob , 2002). Proponents of the standards movement
for reform feel that all students should be held to the same core standards and that these
standards should go beyond basic skills, challenging students to a challenging content and skills
needed for success, despite race, socioeconomic status, or disability (Thernstrom & Thernstrom,
2003).
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Marzano (2001) strongly emphasizes the need for a reduced number of quality standards
and quality tests that do not narrow the curriculum. Researchers emphasize that the careful
choosing of standards, including precise wording to enrich instruction is key to improving
achievement (Marzano, 2001;Gandal & Vranek, 2001). Likewise, tests must be carefully
constructed to include more than surface level learning. According to the research of Gandal and
Vranek (2001), “elementary and middle school tests, for the most part, are appropriately
rigorous, yet the high school tests are often well below the level of challenge that we would
expect of all students” (p.11).
One of essential components to bringing about desired changes for all students is making
sure that the tools and training are in place to help all students reach desired goals. The research
shows that identified “best practices” are key to improving student achievement. These researchbased practices include identifying similarities and differences; summarizing and note taking;
receiving reinforcement for effort and recognition for achievement; doing homework and
practicing; using nonlinguistic representations; learning cooperatively; setting objectives and
receiving feedback; generating and testing hypotheses; and using cues, questions, and advance
organizers (Sherer, 2001).
The idea that all children can learn, while embraced by educators everywhere, is
specifically supported by recent brain research that argues that rather than being genetically
fixed, the brain remains malleable and responsive to mental force and enriched experiences well
after birth and even into adult life (Ridley, 2003). Research also shows that most teachers
support the standards movement and feel that for the most part, state-mandated tests cover
content that all teachers should cover in their classrooms (Sunderman, Tracey, Kim & Orfield,
2004). Parents, politicians, and business leaders quite openly support the use of standardized
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assessment and feel that a standardized curriculum leads to better instruction (Phelps, 2005). In
a study by Lay and Stokes-Brown (2009), a majority of all respondents supported using
standardized tests to assure students meet national standards and to identify needed areas of
improvement for teachers and students, but most opposed the use of high-stakes tests to
determine school funding or for students applying for jobs (Lay & Stokes-Brown, 2009).
Opponents of the assessment-driven reform movements disagree with the practice of
relying on standardized test data to evaluate education in America and some even refute the
claim that American schools are failing. Critics of high-stakes testing caution that while the idea
of accountability may be desirable, the effects that it can have on classroom instruction and the
natural curiosity of children can be negative. Kohn states, “endorsing the idea of accountability
is quite different from holding students and teachers accountable specifically for raising test
scores” (p.46). Kohn also points to the difficulty of holding a teacher accountable for student
test scores, considering the many factors from a student’s past and home environment that can
play a part in performance (Kohn, 2000). Furthermore, opponents of high-stakes standardized
tests argue that such tests simply cannot serve the purpose of fostering good teaching and
learning, providing accountability, and providing reliable student data for making high-stakes
decisions (Maduas, 1995). Though well intentioned, the unattainable goals set forth in NCLB to
bring all children to proficient level, naturally lead to negative consequences (Wang, Beckett, &
Brown, 2006). Included in the negative consequences of testing, are reduced instructional time
and opportunities, lower teacher morale, and heightened anxiety for students (Valenzuela, 2000).
Many of these opponents of standardized testing for accountability purposes also frown upon the
idea of national or state standards, questioning whether these standards will stifle teacher and
student creativity, (Wang et al., 2006). In response to the idea that standards-based education
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stifles creativity, Marzano states, “Policy-makers are not telling teachers how to teach; they’re
just saying that we must produce results relative to specific content. Using standards-based
report cards would alleviate the pressure of the high-stakes tests because decisions could be
made about students on the basis of patterns of scores obtained over time” (Sherer, 2001, p. 18).
Opponents of high-stakes testing also claim that such tests discriminate against racial and
ethnic minorities (Haney, 1993, Hood, 1998, Jencks, 1998). However, research findings show
that Latinos tend to be highly supportive of high-stakes testing, and optimistic about public
education in general, while African Americans and Whites tend to be more skeptical. The
authors contend that these opinions follow the groups cultural histories with education, in which
African Americans tend to be frustrated with failed reform movements and Whites are concerned
with distribution of resources (Lay, Stokes-Brown, 2009). Research by Hanushek and Raymond
(2004) reported that coupling high-stakes accountability with standards based reforms resulted in
higher overall and sub-group performance as measure by the National Assessment of
Educational Progress, but gains for Latino and African American students were smaller than
gains for White students (Hanushek & Raymond, 2004). While the discrepancies in progress is
troubling, research suggests that overall, standards-based reforms and accountability systems
have raised expectations for all students, and efforts have increased at improving educational
opportunities for all students in core academic areas.
Impact of State Standards and Accountability Measures on ELLs
Under the No Child Left Behind Act of 2001 (NCLB), the progress of all students,
including ELLs must be assessed annually in math and reading for grades three through eight
(Young, Cho, Ling, Cline, Steinber, & Stone, 2008). While educational equity is stated as the
goal of NCLB testing mandates, thus requiring that all students be administered the same
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academic achievement assessments, research shows that it may take up to 7 years for ELLs to
acquire the academic language needed to succeed on these tests (Hakuta, Goto, & Witt, 2000).
The standards for Educational and Psychological testing state, “for all test takers, any test that
employs language is, in part, a measure of their language skills. This is of particular concern for
test takers whose first language is not the language of the test” (American Educational Research
Association, American Psychological Association & National Council on Educational
Measurement in Education, 1999, p. 91). Under NCLB legislation, states must develop English
language proficiency (ELP) standards to measure student attainment of ELP and they must set
measurable achievement objectives (AMAO) for ELL students (Wolf, Farnsworth, and Herman,
2008). Researchers point out varied definitions of academic English proficiency in states’ ELP
standards and assessments, and note the need for a framework of academic English to fully align
standards and assessments for ELLs (Wolf, Farnsworth, and Herman, 2008).
Abedi and Gandara highlight the many factors that challenge the ELL population when it
comes to standardized assessment and accountability, including parent education level, poverty,
language acquisition, equitable schooling conditions, and ill-equipped measurement tools (Abedi
& Gandara, 2008). Additionally, many teachers feel that they are not prepared to teach
ELLs(Gandara, Rumberger, Maxwell-Jolly & Callahan, 2003).
A number of studies performed by Albedi and his colleagues show significant
achievement gaps between ELLs and native English speakers, and that test scores of ELLs are
generally lower across grade and subject levels (Abedi, 2002; Abedi & Lord, 2001; Abedi, Lord,
& Hofstetter, 1998). A study by Duran (2006) found that while about 30% of non-ELLs scored
at proficient level on the NAEP math and reading tests, only about 10% of ELLs earned a
proficient score on these assessments. This study highlighted the magnitude of the gap in
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achievement between ELLs and non-Ells as being greatest for tests that require more verbal
processing skills, such as language arts, and least for mathematics assessments. A further study
by Young, et al. (2008) aimed to test the fairness of standards-based assessments for ELLs,
found that for all five math and sciences tests given to ELLs and non-ELLs, the mean scores for
ELLs were significantly lower than for non-ELLs; however, the study indicates that there was
very little evidence of differential test validity when ELL and non-ELL groups were compared
(Young, et al, 2008).
Some educators argue that the federal accountability system under NCLB does not
provide a true picture of the quality of education in schools with a large ELL population (Zehr,
2008). The concept of growth models to measure academic gains rather than expecting the same
level of proficiency from non-native English speakers may provide an option for schools willing
to participate, and would give educators some flexibility to focus on rich instruction rather than
rigid test-preparation (Zehr, 2008).
Impact of State Standards and Accountability Measures on Ethnic Minorities
Though the intent of state standards and accountability measures aims at improving
education for all students and ensuring that all students meet minimum competency standards,
research suggests that current practices that rely on high-stakes testing overlook the needs of
ethnic minorities and impoverished students. Furthermore, schools that are designated as “lowperforming” based on low percentages of students meeting minimum competency requirements,
tend to be largely composed of students from ethnic minorities and impoverished conditions
(Townsend, 2002). While the intent of accountability measures such as NCLB was to close the
gap between high and low achieving students, critics of NCLB and accountability through highstakes testing claim that these measures penalize students from ethnic minorities and
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impoverished backgrounds and that they do not accurately assess students with language forms
that vary from standards English (Hilliard, 2000; Neil & Medina, 1989).
Critics also note the unfortunate impact on teaching learning that stems from high-stakes
testing, claiming that the high-pressure to perform encourages more teacher-directed learning,
while decreasing opportunities for enrichment, student-centered learning, and higher order
thinking (Jones et al., 1999, Passman, 2000). According to Kohn (200), “remedial, skilloriented instructional approaches are implemented wholesale with students from poverty
backgrounds and members of ethnic minority groups while their European American
counterparts are exposed to instructional practices involving experiential learning and higher
order thinking skills” (p. 325). While standards-based education seeks to ensure that minimum
competency standards are met, there is the risk of instructional practices focusing only on
minimum competencies rather than immersing students in rich learning experiences. Brenda
Townsend (2002) warns that African American children may be at an even greater risk of
encountering a narrowed curriculum focusing on basic skills, which ultimately puts them at
continued risk of falling behind rather than bridging the gap as intended. Furthermore, the
author highlights the negative outcomes associated with using standardized testing to assess
students and classify schools, noting both the problem of underachievement and motivation
connected to racial identity, and the cycle of negative academic identity that can result when
standardized testing is used as the primary means of classifying student and school achievement.
According to Townsend, authentic assessments used in conjunction with standardized testing, a
culturally responsive curriculum, and higher expectations for academic achievement would
provide positive steps for African American students.
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The research shows that while efforts have been made to narrow the achievement gap as
measured by test scores between Whites and Asians as relative to African Americans and
Hispanics, disparities continue to exist. States continue to join in the practice of using highstakes testing with the intent of ensuring that students meet common standards, but the research
shows a clear need to examine closely the effects of such a practice, especially noting possible
unintended consequences of a narrowed curriculum and teacher-focused instruction (Madaus &
Clarke, 2001).
State Standards, Accountability, and Socioeconomic Standing
With the implementation of standardized testing as a key factor in education reform,
varying perspectives emerge regarding the possible unintended consequences of such testing on
both the curriculum and student learning (Camilli, 2003). However, despite differing
perspectives on testing, research shows that “children from socially disadvantaged backgrounds
perform more poorly than their more advantaged peers (Waber, Gerber, Turcios, Wagner &
Forbes, 2006, p. 459). The study performed by Waber et al. (2006) revealed that while factors
associated with poverty may impair metacognitive skills, aspects of schooling can promote these
skills. Furthermore, this study, focusing on fifth grade students from two public schools in the
city of Boston found that targeted interventions for at-risk students combined with attending to
mental health needs of children can lead to improved academic achievement (Waber, et al,
2006). While curriculums and assessment are becoming standardized, the preparation that
children receive before entering kindergarten remains glaringly diverse. While some children
enter kindergarten already reading, others begin without any awareness of letters or letter sounds.
According to Zill (1996) these differences are closely related to factors of age, sex, and family
background. According to a research study by Newman and Chin (2003), students with below
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average skills tend to have a family that received food stamps or welfare, a single parent
household, or non-English speaking parents.
One study by Yeh (2005) in Minnesota focused on four school districts from varying
socioeconomic status to determine the impact of state accountability tests on the curriculum.
Yeh found that while teachers did admit to narrowing the curriculum to match the state tests,
they also noted benefits of standardized assessment. These benefits included a higher awareness
of specific needs of students and more focused evaluation of student progress towards meeting
learning goals.
Monsaas and Engelhard (1991) interviewed 186 teachers in Western Georgia, finding that
the stress connected to high-stakes testing put increased pressure on teachers to focus on basic
skills needed to pass the state tests. The study highlighted the differences between
socioeconomic status, finding that teachers of students of lower socioeconomic status reported
more test prep activities and direct instruction, whereas teachers of students of higher
socioeconomic status felt less pressure to change instructional methods to achieve student
success on state tests.
The Changing Role of Assessment
In traditional school structures, assessments have often been thought of as evaluations
that follow instructional units. Scores were recorded in a grade-book and averaged together, but
those scores were more to label than to inform. In a standards-based grading system, educators
move away from this competitive grading system and instead focus on clearly communicating
what they expect students to know, understand, and be able to do, and how they will assess that
process, achievement, or performance. By basing grades on clearly stated learning goals,
educators give meaning to grades and ultimately strengthen the focus of the standards in
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teaching, learning, and assessment. Classroom assessments should be used, not just to evaluate
students learning, but also to enhance it. While in the past, grades have been a reflection of how
students measure up in relation to their classmates, for a clear picture of what students are
learning, this approach is no longer adequate or beneficial to the learning process.
The move from norm-referenced to criterion-referenced grade reporting, focuses on
student learning and on the standards, giving grades meaning that goes beyond the pass or fail
connected with a letter grade. Guskey (2001) contrasts norm-referenced grading to criterionreferenced grading, and shows the necessity of aligning grade-reporting to the standards, rather
than comparing students with their classmates. Traditionally, many teachers have distributed
grades on a bell-shaped, normal probability curve; however, such grading practices do little to
communicate a student’s mastery of specific learning goals. Furthermore, grading that is based
on a certain percentage of students earning each grade, places students in competition against
each other, thus undermining cooperative learning, and creating an atmosphere of “winners and
losers” rather than a cohesive group working together to meet goals, (Guskey, 2001).
Since all students enter a classroom with varying backgrounds and prior knowledge, they
should not be expected to achieve at the same time. By averaging scores, students who learn
later in the game are penalized, even though their total gain may be greater. By giving students
this opportunity to meet learning goals, but without the pressure of averaged grades, teachers
send an important message about what is important, student learning. Furthermore, grading
practices that include attendance, effort and homework, or that average in zeros, may not reflect
a student’s mastery of standards; but rather, they may reflect student behavior more than student
learning. Since a zero is often used as a punishment for lack of responsibility or effort, it is not
a reflection of how students are progressing towards meeting learning standards (Canaday &
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Hotchkiss, 1989). Guskey (2001) recommends, in a standards-based system, better information
can be given and better motivation provided, by assigning an incomplete and requiring afterschool work sessions for completion of missing work, without devastating effects to grades.
Guskey states, “ If grades are to represent information about the adequacy of students’
achievement and performance with respect to clear learning standards, then the evidence used to
determine grades must denote what students have learned and are able to do. “To allow other
factors to influence grades or marks misrepresents students’ learning attainment,” (Guskey, 200l,
p. 27). Patricia Scriffiny (2008) concurs, “The system must not allow students to mask their
level of understanding with their attendance, their level of effort, or other peripheral issues”
(p.72). By separating learning from behavior, educators are able to make sure that students are
actually learning, not just playing the game well. The goal of standards-based assessment is to
provide a framework for teachers, students, and parents to understand learning goals and to
maintain the focus of teaching and learning on those goals.
When implemented well, the research shows that standards-based instruction and
assessment can lead to more appropriate instruction that puts students, teachers, and parents on
the same page in terms of what the students know and can do, and what learning goals need
additional work. Such a system also has the benefit of allowing teachers and parents to track
student growth over multiple years on standards that remain the same. This helps to provide a
better picture of true growth and it includes the student in self-improvement by showing the
student where he or she falls on a continuum rather than continually comparing the student to
peers. Ultimately, the process reinforces the articulation of the standards and emphasizes that
idea that education is more about learning and growth than ranking students (Toglioni & Stanley,
2007).
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The Shift to Standards-based Grading
Once standards are in place, and educators decide to adopt a standards-based system of
grading, they must face the task of developing the tools and procedures to record and
communicate student progress and achievement. This often proves to be a challenging task, and
can sometimes cause great debate and controversy. Guskey and Jung (2006) provide some
recommendations for educators to consider when developing a standards-based report card.
According to the authors, first educators must clarify their purpose by considering the questions:
“What information do we want to communicate? Who is the primary audience for that
information? How would we like that information to be used?” (Guskey & Jung, 2006, p. 2).
Next, educators must consider grading criteria in terms of product, process, and progress.
Guskey and Jung define product as relating to students’ specific achievement or performance,
process as relating to students’ effort, behavior, or work habits, and progress as relating to how
much students gain from learning experiences (2006). When educators combine all three of
these elements into one grade, the result is a grade that is hard to interpret in terms of what a
student has learned about the standards. In such grading practices, it is hard to determine
whether a student earned a D because of missing assignments, poor attendance, or because he
does not understand how to apply the standard.
To avoid confusing grades that do not reflect student learning, educators should
attempt to establish clear indicators of product, process, and progress, and report each separately
(Guskey 1994; Stiggins, 2001; Wiggins, 1996). By separating these categories, teachers are able
to give parents more specific information about what students are learning, and what
improvement is needed. For teachers, grading is often simplified by reducing the categories that
one grade represents. However, for standards-based grading to be successful, the plan, including
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criteria and indicators, must be carefully established and communicated to teachers, students, and
parents. Choosing performance-level descriptors and maintaining consistency prove to be
among the biggest challenges of standards based grade reporting. McTighe and O’Connor
(2005) recommend showing criteria and providing rubrics for performance tasks in advance.
When students understand evaluative criteria, and have a chance to view models of quality work,
students are better prepared to produce quality work. Research supports the use of common
rubrics within a school or district to ensure consistent criteria. By showing students what quality
work looks like, and demanding quality work, teachers help students gain an understanding that
quality is the expectation, and students must continue to work until they achieve that result,
rather than just receiving a failing grade. McTighe and O’Connor (2005) recommend that
teachers “allow new evidence of achievement to replace old evidence” (p. 213). Clearly,
students learn at different rates, and students should not necessarily be rewarded for learning a
skill faster; rather, the important thing is that they learn it well.
In an interview with Sherer, Robert J. Marzano (2001) claims that standards-based
grading is really the only way to tell if students have met the standards. Marzano emphasizes the
importance of timely feedback and states, “schools need to examine multiple data waves
throughout the year, at least one data wave every grading period,” (Sherer, 2001, p.15). Marzano
suggests that teachers develop systems to plot student performance on the standards so that they
can see growth over time. Additionally, Marzano urges educators to seek balance in their
assessment, using both external assessments and internal classroom assessments to arrive at
decisions about proficiency on standards (Sherer, 2001).
The idea of fairness in grading can sometimes be ambiguous, but is defined by Reeves
(2011) as evaluation based on performance. Too often, many factors can impact the fairness of
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grading, including support or lack of, behavior, available tools, and subjectivity. According to
Lehrer (2009), the very idea that grades may not be fair has led to greater reliance on
standardized tests. Therefore, a system that could report fairly with regard to student
performance would enhance the educational process.
Reporting Student Learning
As the purpose of assessment changes, so must the system for reporting student progress.
As educators seek to ensure that all students meet learning goals, they must assess for and report
on learning in terms of the standards, rather than sorting students into categories. Stiggins traces
the shift in assessment practices from assessment being purely evaluative in nature to the current
trend of using assessment more to inform instruction. By making students aware of the learning
goals, and making sure that students understand expectations through the use of rubrics and
models, educators can draw students into the responsibility of charting their own progress
towards meeting goals. In a review of the Kentucky Initiative in standards-based grade
reporting, Guskey, Swan, and Jung (2010) report the need for a philosophical shift coupled with
pre-service training and continued support throughout the process. Establishing the underlying
understanding of the difference between formative and summative assessments is also crucial to
a standards-based approach to grading. Ultimately, using SBRC should provide students,
parents, and teachers with valuable information about a student’s progress towards meeting yearlong learning goals, and when implemented well, should provide a reliable tool for
communicating mastery of standards.
Accountability and Development of Criterion-referenced Testing
In order to give meaning to their results, tests compare the examinee’s score to some
point of reference beyond the test, either the scores of other test-takers, as in norm-referenced
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testing, or to an identified standard of proficiency, as in criterion-referenced testing. Both
methods of measuring achievement have developed over the years, often complementing each
other in the educational setting. Glaser and Klaus (1962) first introduced the idea of criterionreferenced measurement in military and industrial training, and later expanded the idea in a way
that caught on in educational settings. Glaser’s (1963) article in American Psychologist defines
the idea of criterion-referenced measurement:
Underlying the concept of achievement measurement is the notion of a continuum of
knowledge acquisition ranging from no proficiency at all to perfect performance. An
individual’s achievement level falls at some point on the continuum as indicated by the
behaviors he displays during testing. The degree to which his achievement resembles
desired performance at any specified level is assessed by criterion-referenced measures of
achievement or proficiency. The standard against which a student’s performance is
compared when measured in this manner is the behavior which defines each point along
the achievement continuum (462).
Glasner paved the way for more recent thinking about standard-based grading in his ability to see
the importance of comparing student achievement to a criterion standard rather than to the
performance of other students. Further discussions about criterion-referenced testing uncovered
the necessity of determining the objectives and level of acceptance, or a cut score (Mager, 1962).
Popham and Husek (1969) developed another widely used definition of criterion-referenced
measures: “Criterion-referenced measures are those which are used to ascertain an individual’s
status with respect to some criterion, i.e. performance standard. It is because the individual is
compared with some established criterion, rather than other individuals, that these measures are
described as criterion-referenced” (p. 2).
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While the idea of comparing students to a set standard seems relatively straightforward,
varying definitions and concepts remain, making the construction of a test to measure student
proficiency a complex process. Tests that are diagnostic in nature seek to determine the level of
behavior by noting if behavior is emerging, if there is a missing component, or an erroneous
response (Nitko, 1980). According to Nitko (1980), “If the entire complex performance cannot
be performed, the diagnosis consists of identifying which of the component behaviors are present
and which are lacking” (p. 476). Nitko (1980) further describes the importance of well-defined
domains to organize instructionally relevant behaviors.
In order for criterion-referenced tests to serve well as measures of accountability,
assessments must be sensitive to instruction, showing that good teaching on the standards, leads
to student learning, which leads to higher scores on the criterion-referenced tests. However,
research shows variance in how standards are interpreted and presented to students (Hill, 2001).
Researchers D’Agostino, Welsh, and Corson conducted a study in Arizona to determine the
degree to which a test reflects instruction on the standards, noting that test scores should reflect
instruction on the standards. According to the researchers, sensitivity analysis is vital because
“Teachers’ commitment to the reform effort will diminish if the assessments fail to register their
efforts to provide students the opportunity to learn the standards” (D’Agostino, Welsh, &
Corson, 2008, p. 6). The researchers surveyed teachers to determine how and to what degree
standards were covered in the classroom, ultimately finding that of great importance to improved
scores was that the standards were presented in the classroom in a similar way as they were
presented on the test (D’Agostino, et al., 2008). While, clearly curriculum, instruction, and
assessment should be well aligned in a standards-based system, Resnick warns of the dangers of
educators teaching to the test, stating, “If we do not sharpen standards and measure what we
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really mean by them, the nation is likely to wake up in a few years to find that it has created a
“fool’s gold” system” (Resnick, 2006, p.36). With high stakes come serious pressures to match
teaching to the tests and spend valuable instructional time in mere test-prep activities at the
expense of rich educational experiences.
Validity in Standards-based Assessment
Frederiksen and White (2004) discuss issues concerning validity in establishing both
performance standards and the assessment tasks used to gauge student proficiency on the
standards. Going back to the work of Haertel and Lourie (2004), the authors note the important
components of validity arguments to be considered:
(a) that interpretations of students’ performance on assessment tasks used in judging
whether they have met a performance standard are accurate (defensible criterionreferenced score interpretation), (b) that the proficiency levels stipulated in the
performance standard represent knowledge and skills that are truly needed if students
are to be prepared for their future learning (defensible normative judgment), and (c)
that the attainment of a particular test score, a cut score, accurately represents a
student’s attainment of a performance standard (Frederiksen and White, 2004, p.1).
The authors note the possible validity threat connected to the presence of multiple approaches to
performing tasks of any complexity, and they question whether the tests can actually test a true
understanding (Frederiksen & White, 2004). This idea leads to the common fear that if teachers
instruct with test performance in mind, they may not be developing students to their full
capacity. The authors also raise the concern about the wide range of knowledge and skills that
may be important and the difficulty of determining which are truly necessary for success in
future educational endeavors. Finally, the authors address the use of cut-scores, noting the
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importance of making sure that a cut score can accurately distinguish students who have reached
a level of proficiency and those who have not (Frederiksen & White, 2004).
Summary
Researchers agree that traditional grade reporting, often resulting from an average of a
variety of factors which may or may not reflect student learning, is seen as an unreliable
measurement (Brookhart, 1993; Stiggins, Frisbie, & Griswold, 1989). The literature shows that
when nonacademic factors are included in grading, a clear discrepancy exists between students’
grades and their performance on state accountability assessments (Brennan, Kim, Wenz-Gross &
Siperstein, 2001). This discrepancy has led teachers and administrators to seek alternate grade
reporting methods that would use multiple measures of student learning to more accurately show
student progress toward meeting academic standards.
Increased pressure for accountability, combined with increased capability to report and
track student and school data, suggest that standards will continue to be essential to the
educational process. As schools implement standards-based curriculums and align grading
practices to the standards, there is a clear paradigm shift in thinking of grading. Educators
moving to standards-based grading are no longer comparing students to each other, but instead,
measuring student progress in relation to standards. While the literature clearly supports the use
of standards-based assessment, noting the benefits of establishing clear indicators of what
students should know, understand, and be able to do, and then reporting on each separately
(Guskey 1994; Stiggins, 2001; Wiggins, 1996), there is a gap in the literature as to whether
standards-based grade reporting reduces the discrepancy between students’ grades and their
performance on state accountability assessments. This study will address that gap in the
literature by evaluating the relationship between standards-based report card data and scores on
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the state-mandated criterion-referenced competency test in one school system in Georgia.
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CHAPER THREE: METHODOLOGY
Introduction
This quantitative study examines whether grades on standards-based report cards
provide accurate information for all students by comparing mean scores on Georgia’s CRCT in
the areas of math and reading, based on SBRC indicators. Standards-based grades were analyzed
to determine the accuracy of information provided by SBRC regarding student learning as
measured by comparing mean scores on the CRCT, based on SBRC scores, gender,
socioeconomic status, and ELL status. The Criterion Referenced Competency Test (CRCT), a
standardized test given to students in grades one through eight in the state of Georgia, is
considered a measure of student learning and is used in this study to provide a comparison to
mean scores on the Standards-based Report Card (SBRC), showing whether SBRC provide an
effective measure of student’s academic success. The purpose of this study is to examine
whether grades on standards-based report cards provide accurate information for all students,
regardless of gender, ELL status, or socioeconomic status by comparing on Georgia’s CRCT in
the areas of math and reading, based on SBRC scores and demographics.
Many school systems across the country are moving to a standards-based system of
grading in an effort to improve assessment and ensure mastery of standards at each grade level.
The study of standards-based grading and grade reporting is needed to determine whether such a
grading system is an effective measure of student mastery of standards, as reported on Georgia’s
Criterion Referenced Competency Test. As systems move away from traditional normreferenced grading systems, it is important to test the validity and reliability of standards based
grading in indicating student success on standardized tests.

45
The purposes of Chapter 3 are to describe the: (a) sample population selected for
this study; (b) instruments that were used for data collection; (c) methods, materials, and
procedures used to collect the data for the study; (d) selection and use of statistical procedures
employed in the analysis of the collected data.
Research Design
This non-experimental causal comparative study seeks to determine whether grades on
standards-based report cards provide an accurate measure of student achievement on
standardized criterion-referenced tests, and whether SBRC represents all groups of students
fairly.

Data was collected from over 500 upper-elementary students in fifth grade, from eight

elementary schools in rural Northeast Georgia school system. A non-experimental, causal
comparative design was used to determine whether grades on standards-based report cards
provide accurate information for all students by comparing mean scores on Georgia’s CRCT in
the areas of math and reading, based on SBRC indicators. Because the researcher is interested in
finding out if a significant difference in the means exists based on whether a student scores a
does not meet, meets, or exceed on the standards-based report card, and whether a student earns
a 1 (does not meet, 2 (meets), or 3 (exceeds) on the CRCT, and also whether demographic
variables affect that relationship, a one-way analysis of variance (ANOVA) was used to
determine whether the CRCT scores are significantly different among three levels of SBRC. The
F statistic is used to do a hypothesis test to find out if the Math CRCT score has a common mean
among three Math SBRC groups and again for reading. ANOVA returns the p-value from this
hypothesis test. A p-value is a measure of how much evidence there is against the null
hypothesis, where the null hypothesis in this study is that all Math CRCT scores have the same
means among three Math SBRC groups and likewise for reading. The p-value is interpreted as
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the probability that a population where all groups of students have the same average Math or
Reading SBRC scores could produce a sample where the differences among the groups as large
(or larger) than those seen in our study. Therefore, a small p-value (typically 0.05 of smaller) is
evidence against the null hypothesis, while a large p-value means little or no evidence against the
null hypothesis. Tests were conducted to see if there were interactions between SBRC scores
and the demographic variables with respect to the CRCT scores. Additionally, data trends in the
SBRC and CRCT scores were identified using the Tukey multiple comparisons test to determine
which pairs of Math CRCT means and Reading CRCT means are significantly different. The
CRCT is treated as the continuous dependent variable and grades on the SBRC serve as the
independent variable. Other independent variables include student gender, socioeconomic status,
grade level, and ELL status.
Research Questions and Research Hypotheses
The study will examine the following research questions to determine how standardsbased grade reporting accurately informs student performance on the Criterion References
Competency Test and to identify any differences in the means based on gender or sub-groups.
Research Question 1
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade students with math grades of Does Not Meet, Meets, and Exceeds on
standards-based report cards?
Null Hypothesis 1
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students in grade five will not be significantly different among
students who scored Does not Meet, Meets, and Exceeds on standards-based report cards.
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Alternative Hypothesis 1
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students in grade five will be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
Research Question 2
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade students with reading grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards?
Null Hypothesis 2
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students in grade five will not be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
Alternative Hypothesis 2
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students in grade five will be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
Research Question 3
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade ELL students with math grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards? Are the differences in mean scores for fifth grade ELL students
different from the differences in mean scores for fifth grade non-ELL students?
Null Hypothesis 3
Average student performance as measured on the math section of the Georgia Criterion
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Referenced Competency Test for ELL students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for ELL students and non-ELL students.
Alternate Hypothesis 3
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for ELL students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for ELL students will be different from the pattern of nonELL students.
Research Question 4
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade ELL students with reading grades of Does Not Meet, Meets, and
Exceeds on standards-based report cards? Are the differences in mean scores for fifth grade ELL
students different from the differences in mean scores for fifth grade non-ELL students?
Null Hypothesis 4
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for ELL students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for ELL students and non-ELL students.
Alternative Hypothesis 4
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for ELL students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
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cards. The pattern of these differences for ELL students will be different from the pattern of nonELL students.
Research Question 5
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade students who receive free or reduced lunch with math grades of Does Not
Meet, Meets, and Exceeds on standards-based report cards? Are the differences in mean scores
for fifth grade students who receive free or reduced lunch different from the differences in mean
scores for fifth grade students who do not receive free or reduced lunch?
Null Hypothesis 5
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will
not be significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The lack of differences will be similar for students who do and do
not receive free and reduced lunch.
Alternative Hypothesis 5
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will be
significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The pattern of these differences for students who receive free or
reduced lunch will be different from the pattern of students who do not receive free or reduced
lunch.
Research Question 6
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
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Test different for fifth grade students who receive free or reduced lunch with reading grades of
Does Not Meet, Meets, and Exceeds on standards-based report cards? Are the differences in
mean scores for fifth grade students who receive free or reduced lunch different from the
differences in mean scores for fifth grade students who do not receive free or reduced lunch?
Null Hypothesis 6
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will
not be significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The lack of differences will be similar for students who do and do
not receive free and reduced lunch.
Alternative Hypothesis 6
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will be
significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The pattern of these differences for students who receive free or
reduced lunch will be different from the pattern of students who do not receive free or reduced
lunch.
Research Question 7
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade female students with math grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards?
Null Hypothesis 7
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Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for female students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Alternative Hypothesis 7
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for female students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Research Question 8
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade female students with reading grades of Does Not Meet, Meets, and
Exceeds on standards-based report cards?
Null Hypothesis 8
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for female students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Alternative Hypothesis 8
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for female students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
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Research Question 9
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade male students with math grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards? Are the differences in mean scores for fifth grade male students
different from the differences in mean scores for fifth grade female students?
Null Hypothesis 9
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for male students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for male and female fifth grade students.
Alternative Hypothesis 9
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for male students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for male and female students will be different.
Research Question 10
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade male students with reading grades of Does Not Meet, Meets, and
Exceeds on standards-based report cards? Are the differences in mean scores for fifth grade male
students different from the differences in mean scores for fifth grade female students? Null
Hypothesis 10
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for male students in grade five will not be significantly different
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among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for male and female fifth grade students.
Alternative Hypothesis 10
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for male students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for male and female students will be different.
Participants
The population for the study included approximately 567 fifth grade students. All fifth
grade students in the Northeast Georgia district who take the CRCT and receive standards-based
report cards in math and reading were the subjects of this study. Fifth grade is seen as an
important upper elementary grade for ensuring that students have met standards necessary for
moving to middle school, and is one of the grades, identified as having higher accountability for
students due to Georgia’s state requirements that fifth grade students must pass the CRCT in
order to progress to the next grade level. All fifth grade classes in the system from will be
studied. Only SBRC data from second semester from the 2009-2010 school year will be used in
order to represent end-of-year mastery of standards, rather than progress towards mastery of
standards. All students participating in the study will be graded on the same state standards,
using system-wide, common report cards, rubrics, performance indicators, and assessments.
Students in the study will also take the CRCT under similar testing conditions.
Student test and report card data will be drawn from all of the school system’s
elementary students in grade five, using the county data portal, Infinite Campus. Data will be
drawn collectively, without any identification of individual students, classes, or schools.
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Setting
This study examines student data from a rural, but growing, Northeast Georgia School
System, consisting of eight elementary schools, three middle schools, and two high schools. Four
of the eight schools in the study are Title I schools, and system-wide, 50% of all students receive
free or reduced lunch. The student population is predominately white, with approximately 12%
Hispanic, 5% Black, and 3% other or multi-racial.

According to the U.S. Census Bureau

(2008), this Northeast Georgia system has a total population of 61,620 and a median annual
household income of $52,029.
All fifth grade classes of students in the system from the 2009-2010 school- year will be
studied, providing a sample population of approximately 1100 students. The school system uses
a standards-based curriculum and has common curriculum maps, pacing guides, rubrics, and
performance indicators in place. The system has established curriculum teams for each grade
level to periodically review the standards, instructional methods and pacing, and assessments in
order to insure that teachers across the system are teaching the standards and that assessment
reflects student learning on those standards.
Instrumentation
Criterion referenced competency test.
This study will use scores on the Criterion Referenced Competency Test (CRCT), a
standardized test required by the Department of Education of the State of Georgia. The CRCT is
designed to measure student mastery of the Georgia Performance Standards (GPS).
Implemented in 2000, students in grades one through eight have been required to take the CRCT
as a summative assessment in the areas of language arts, reading, and math. Additionally,
students in grades three through eight have been assessed in science and social studies since
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2002. For this study, the researcher will address the math and reading sections of the CRCT to
determine the strength of correlation between standards-based grades and CRCT scores for each
area. The math and reading sections of the test were selected due to the guidelines established by
the Georgia Department of education regarding promotion and retention, which state:
Beginning with the current 2004-05 school year, the implementation of the Georgia
Promotion, Placement, and Retention law (O.C.G.A. §§ 20-2-282 through 20-2-285) and
State Board of Education Rule (160-4-2-.11) will take effect for students in Grade 5. All
fifth grade students must achieve grade level scores on the Georgia Criterion Referenced
Competency Tests (CRCT) in Reading and Mathematics in order to be promoted to the
sixth grade (Georgia Department of Education, 2011).
The CRCT differs from norm-referenced tests in that it is designed to test how well
students have learned the knowledge and skills within a specific curriculum and only tests the
Georgia Performance Standards, rather than highlighting differences between students on an a
general academic continuum. The test is designed to reveal individual strengths and weaknesses
as related to the intended curriculum, and is used to inform on academic achievement at the
student, class, school, system, and state level. The CRCT scores are reported using the following
scale based on cut scores for performance levels based on scaled scores: 1(does not meet), 2
(meets), or 3(exceeds). The scaled scores will be compared to the progress indicators on the
SBRC: DNM (does not meet), IP (in progress), M (meets), and E (exceeds).
Reliability is one of the key aspects of testing quality that ensures that the same
measurement or comparable result will be given for the same student every time. The reliability
of the CRCT is evaluated using statistical methods. For the 2004 CRCT, total test reliabilities
ranged from 0.79 to 0.86 for Reading, 0.85 and 0.89 for Mathematics.
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The other key component of technical quality in testing is validity, which begins with the
purpose of the assessment and continues through item writing and review. All CRCT test items
are written by qualified, professional content specialists specifically for the Georgia CRCT. After
the items are written, curriculum specialists and committees of Georgia educators review the
items. Items are evaluated for overall quality and clarity, content coverage and appropriateness,
alignment to the curriculum, and grade appropriate stimuli with an emphasis on higher order
thinking skills. In addition, there should be one clear correct answer with appropriate, relevant,
and reasonable distractors. Items should be free from bias toward or against any particular group.
Great care is taken throughout the item-development process to monitor items for potential bias
and to ensure representation of all of Georgia’s students. To ensure that the CRCT meet the
highest standards of technical quality and defensibility, the Testing Division meets with an
independent panel of experts – Georgia’s Technical Advisory Committee (TAC) – on a quarterly
basis. TAC members are experts in the field of educational measurement who review all aspects
of the test development and implementation process on a continual basis. The Georgia
Department of Education is confident that the CRCT are both reliable and valid and claims that
Georgia stakeholders can have the highest confidence in the CRCT program. (Georgia Dept of
Education, 2008).
Standards-based report cards.
The School System uses a common standards-based report card in each school within the
district. The use of standards-based assessment and grade reporting was implemented systemwide in Jackson County during the 2008-2009 school year. Student achievement on state
standards as reported by progress indicators on the Standards Based Report Cards (SBRC) will
be examined and compared to CRCT scores. The progress indicators on the SBRC are as
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follows: DNM (does not meet), IP (in progress), M (meets), and E (exceeds). Through teacher
input on curriculum teams, common assessment practices for each grade level have been
established; therefore, all students in the study will be assessed and graded using common
language of the standards, as well as common rubrics, assessments, and performance indicators.
Procedures
After gaining approval from the Internal Review Board (IRB) at Liberty University
(Appendix A) and from the school system (Appendix B), the researcher began collecting data to
conduct the research. Prior to the implementation of this study, a thorough review of literature
was completed. The review of literature focuses on characteristics of school reform, the
implementation of high-stakes testing for accountability, the history of standards based curricula,
the need for standards-based assessment, and current research on standards-based assessment.
The Board of Education for the school system has granted the researcher permission to
use the CRCT and standards-based report card data from the 2009-2010 school year. With the
assistance of board office personnel, the researcher used the student information system, Infinite
Campus, to access CRCT scores and standards-based report card data on all students in the
system in grades three and five. Since the researcher used no personal identifiers, getting parental
permission on the subjects was not necessary. All school information, teacher information, and
personal information was stripped from the data by board office personnel before the researcher
obtained the data to comply with FERPA and protect the privacy of students and teachers.
The researcher identified all fifth grade students enrolled in the school system for the
2009-2010 school year having valid test scores for the CRCT and a standards-based report card
for the second semester. Using Infinite Campus, the school system’s student information system,
the students’ standards-based summary marks and CRCT scores in math and reading were
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collected and entered into an excel spreadsheet. No personal identification of students or
teachers, through names, numbers, or classroom assignments were used.
Scores on the Criterion Referenced Competency Test (CRCT), a standardized test
required by the Department of Education of the State of Georgia and progress indicators on the
Standards Based Report Cards (SBRC), used by all elementary schools in Jackson County, were
examined to determine the accuracy in providing information regarding student learning as
measured by between the grades that students receive on standards-based report cards and the
scores students receive on the CRCT, and then subgroups were examined to determine
differences in the mean CRCT scores that would indicate whether standards-based grading
provides a system that is fair to all students.
Data Analysis
In this non-experimental study, data were analyzed using SAS 9.2, and descriptive
statistics were calculated for SBRC scores and CRCT scores. The researcher chose to use the
scale scores for CRCT, as these provide more information than categorical scores. Therefore,
there is a continuous score for CRCT, but SBRC is graded only in categories (DNM, M, E). Due
to the categorical nature of the predictors, summary marks, gender, ELL status, free/reduced
lunch, an Analysis of Variance, or ANOVA was used. This analysis examines the differences
among the groups, such as between DNM, M, and E, and provides a decision, based on the
variability in the scores within each group, whether the differences are just caused by chance in
this particular sample, or whether there are real differences among these populations. By
examining the differences between SBRC performance indicators “does not meet, meets, or
exceeds” and the standards to CRCT scores of “does not meet, meets, and exceeds,” the
researcher examines whether there is a statistically significant difference in mean performance

59
on the CRCT based on SBRC performance indicators, which would be expected if SBRC
indicators are aligned with CRCT performance, and whether these differences vary between
groups of students.

Furthermore, data were analyzed to determine if there are significant

variations in the difference of average CRCT scores among those receiving different SBRC
indicators based on grade, gender, socioeconomic status or status as an English Language
Learner.
The F statistic is used to do a hypothesis test to find out if the Math CRCT score has a
common mean among three Math SBRC groups. ANOVA returns the p-value from this
hypothesis test. A p-value is a measure of how much evidence we have against the null
hypothesis, where the null hypothesis in this study is that all Math CRCT scores have the same
means among three Math SBRC groups. The p-value is interpreted as the probability that a
population where all groups of students have the same average Math SBRC scores could produce
a sample where the differences among the groups as large (or larger) than those seen in our
study. Therefore, a small p-value (typically 0.05 of smaller) is evidence against the null
hypothesis, while a large p-value means little or no evidence against the null hypothesis.
After testing to determine whether there were interactions of subgroups with the
correspondence of SBRC scores to CRCT scores, the researcher used Tukey multiple
comparisons test to determine which pairs of means are significantly different for both math and
reading groups.
To learn whether the demographic variables indicate differences in the Math and Reading
CRCT scores, the researcher used t-tests to compare the means of Math CRCT score by Gender,
ELL and Lunch. In a T-test, a t statistic is computed and compared to a critical value. The
critical value is chosen so that if the means are really the same in the population, the probability
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(p-value) that the t statistic will exceed the critical value is small; 5% (or 0.05) is used in this
study, as is typical. When the means are different, the probability that the statistic will exceed the
critical value is larger.
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CHAPTER FOUR: RESULTS

As the focus of school reform targets standards and assessment practices to provide
educators with the information needed to continuously improve teaching and learning, teachers
face the challenge of reporting student learning in terms of the standards, rather than showing
how students compare to their classmates. To enrich overall assessment and to ensure mastery of
standards, many schools have eliminated traditional report cards and are moving towards
Standards Based Report Cards (SBRC.) Most educators agree that traditional grading methods
have been inadequate in communicating student learning and that standards-based grading
provides more specific and useful information to teachers, parents, and students about student
mastery of standards (Marzano, 2000, Guskey, 2001). Focusing grading on standards, rather
than comparing students to their classmates seems a natural follow up to standards based
instruction, and should, ideally, lead teachers to better instructional methods and improve student
achievement as shown by standardized test scores. School systems considering standards-based
grading seek a less subjective and more informative method of grade reporting that truly reflects
student learning and mastery of standards as measured by Georgia’s CRCT, a standardized test
given to student’s grades three through eight in the state of Georgia.
The purpose of this study is to determine whether grades on standards-based report
cards provide accurate information for all students by comparing mean scores on Georgia’s
CRCT in the areas of math and reading, based on SBRC indicators. The participants for this
study will be fifth graders enrolled in eight elementary schools in a rural county in north Georgia
from 2009-2010. This dataset contains two sections, one for math grades on SBRC and CRCT
and one for reading grades. The analysis will be conducted by identifying the statistically
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significant differences in average CRCT scores based on SBRC math grades and reading grades
respectively.
Research Questions and Research Hypotheses
The study will examine the following research questions to determine how standardsbased grade reporting accurately informs student performance on the Criterion References
Competency Test and to identify any differences in the means based on gender or sub-groups.
Research Question 1
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade students with math grades of Does Not Meet, Meets, and Exceeds on
standards-based report cards?
Null Hypothesis 1
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students in grade five will not be significantly different among
students who scored Does not Meet, Meets, and Exceeds on standards-based report cards.
Alternative Hypothesis 1
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students in grade five will be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
Research Question 2
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade students with reading grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards?
Null Hypothesis 2
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Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students in grade five will not be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
Alternative Hypothesis 2
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students in grade five will be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
Research Question 3
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade ELL students with math grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards? Are the differences in mean scores for fifth grade ELL students
different from the differences in mean scores for fifth grade non-ELL students?
Null Hypothesis 3
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for ELL students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for ELL students and non-ELL students.
Alternative Hypothesis 3
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for ELL students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for ELL students will be different from the pattern of nonELL students.
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Research Question 4
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade ELL students with reading grades of Does Not Meet, Meets, and
Exceeds on standards-based report cards? Are the differences in mean scores for fifth grade ELL
students different from the differences in mean scores for fifth grade non-ELL students?
Null Hypothesis 4
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for ELL students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for ELL students and non-ELL students.
Alternative Hypothesis 4
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for ELL students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for ELL students will be different from the pattern of nonELL students.
Research Question 5
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade students who receive free or reduced lunch with math grades of Does Not
Meet, Meets, and Exceeds on standards-based report cards? Are the differences in mean scores
for fifth grade students who receive free or reduced lunch different from the differences in mean
scores for fifth grade students who do not receive free or reduced lunch?
Null Hypothesis 5
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Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will
not be significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The lack of differences will be similar for students who do and do
not receive free and reduced lunch.
Alternative Hypothesis 5
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will be
significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The pattern of these differences for students who receive free or
reduced lunch will be different from the pattern of students who do not receive free or reduced
lunch.
Research Question 6
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade students who receive free or reduced lunch with reading grades of
Does Not Meet, Meets, and Exceeds on standards-based report cards? Are the differences in
mean scores for fifth grade students who receive free or reduced lunch different from the
differences in mean scores for fifth grade students who do not receive free or reduced lunch?
Null Hypothesis 6
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will
not be significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The lack of differences will be similar for students who do and do
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not receive free and reduced lunch.
Alternative Hypothesis 6
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will be
significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The pattern of these differences for students who receive free or
reduced lunch will be different from the pattern of students who do not receive free or reduced
lunch.
Research Question 7
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade female students with math grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards?
Null Hypothesis 7
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for female students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Alternative Hypothesis 7
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for female students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Research Question 8
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Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade female students with reading grades of Does Not Meet, Meets, and
Exceeds on standards-based report cards?
Null Hypothesis 8
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for female students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Alternative Hypothesis 8
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for female students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Research Question 9
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade male students with math grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards? Are the differences in mean scores for fifth grade male students
different from the differences in mean scores for fifth grade female students?
Null Hypothesis 9
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for male students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for male and female fifth grade students.
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Alternative Hypothesis 9
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for male students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for male and female students will be different.
Research Question 10
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade male students with reading grades of Does Not Meet, Meets, and
Exceeds on standards-based report cards? Are the differences in mean scores for fifth grade male
students different from the differences in mean scores for fifth grade female students?
Null Hypothesis 10
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for male students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for male and female fifth grade students.
Alternative Hypothesis 10
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for male students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for male and female students will be different.

Data Summary
There are 549 students in the math dataset. First, all five variables were examined to
determine their basic properties. Table 1 gives the frequency of Math SBRC among the students
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in grade five. DNM means “Does Not Meet” the standards, M means “Meets” the standards and
E means “Exceeds” the standards. Approximately 79% of students meet the standards, while
12% of students exceed the standards, and 9% do not meet the standards on the Math SBRC.
Table 1. Frequency Distribution of Math SBRC
MathSBRC Frequency Percent
53
9.65%
DNM
432 78.69%
M
64 11.66%
E

Table 2 gives the summary statistics for Math CRCT and the distribution of the CRCT
categorized scores. The CRCT scores are reported using the following scale based on cut scores
for performance levels based on scaled scores: DNM means “Does Not Meet” the standards, M
means “Meets” the standards and E means “Exceeds” the standards. The average CRCT score is
852.37 with standard deviation 40.36. The minimum and maximum score is 729 and 990
respectively; 52.64 % of students exceed the standards.
Table 2.
Summary Statistics for Math CRCT
Variable
MathCRCT

N Minimum Median Maximum
549
729
850
990

Mean
852.37

Std Dev
40.36

Frequency Distribution of Math CRCT
MathCRCT Frequency Percent
36
6.56%
DNM
224 40.80%
M
289 52.64%
E
Table 3 gives the distribution of Gender among students (F=Female, M=Male); 47.72%
of students are female, 52.28% are male.
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Table 3.
Frequency Distribution of Gender
Gender
F
M

Frequency Percent
262 47.72%
287 52.28%

Table 4 gives the distribution of ELL status. ELL status is a rating of the students’ English
speaking abilities (N = proficiency, Y = limited proficiency). Only 4.19% of students are
determined to be of limited English proficiency.

Table 4.
Frequency Distribution of ELL
ELL
N
Y

Frequency Percent
526 95.81%
23
4.19%

Table 5 gives the distribution of Lunch (C=At-Cost, F=Free, R=Reduced). Among these
students, only 11.11% received reduced lunch, and 45.17% received free lunch, for a combined
free/reduced lunch population of 56.28% (these two groups will be combined for later analyses).

Table 5.
Frequency Distribution of Lunch
Lunch
C
F
R

Frequency Percent
240 43.72%
248 45.17%
61 11.11%

Reading dataset
There are 513 students in the Reading portion of the dataset with 2 students who don’t
have the reading CRCT score, so only 511 students will be taken into account in this analysis.
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The variables are the same as those in the math dataset, including Reading SBRC, Reading
CRCT, gender, ELL and socioeconomic status as indicated by lunch. The following tables
examine the distributions of all variables and summary statistics of Reading CRCT. For the
Reading SBRC, 68.10% of students meet the standards, while 24.46% exceed the standards. For
the Reading CRCT score, the average score is 835.71 with a standard deviation 23.27.
Categorically, 67.12% of students meet the Reading CRCT standards, and 29.55% exceed the
standards. Among these students, 46.77% are female, 53.23% are male. Only 3.13% of students
are determined to be of limited English proficiency; most of the students (96.87%) are proficient
in the English language. Of these students, 42.86% received free lunch and only 10.76% receive
reduced lunch, for a total of 53.62% receiving free or reduced lunch (these categories will be
combined for the statistical analyses).
Table 6.
Frequency Distribution of Reading SBRC
ReadingSBRC Frequency Percent
38
7.44%
DNM
348 68.10%
M
125 24.46%
E
Table 7.
Summary Statistics for Reading CRCT
Variable
ReadingCRCT

N Minimum Median Maximum
511
771
834
920

Mean
835.71

Frequency Distribution of Reading CRCT
ReadingCRCT Frequency Percent
17
3.33%
DNM
343 67.12%
M
151 29.55%
E

Std Dev
23.27
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Table 8.
Frequency Distribution of Gender
Gender
F
M

Frequency Percent
239 46.77%
272 53.23%

ELL
N
Y

Frequency Percent
495 96.87%
16
3.13%

Lunch
C
F
R

Frequency Percent
237 46.38%
219 42.86%
55 10.76%

Table 9.
Frequency Distribution of ELL

Table 10.
Frequency Distribution of Lunch

Statistical Analyses and Conclusions
Math dataset.
In this section, a one-way analysis of variance (ANOVA) is used to determine whether
the Math CRCT scores are significantly different among three levels of Math SBRC. The F
statistic is used to do a hypothesis test to find out if the Math CRCT score has a common mean
among three Math SBRC groups. ANOVA returns the p-value from this hypothesis test. A pvalue is a measure of how much evidence we have against the null hypothesis, where the null
hypothesis in this study is that all Math CRCT scores have the same means among three Math
SBRC groups. The p-value is interpreted as the probability that a population where all groups of
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students have the same average Math SBRC scores could produce a sample where the
differences among the groups as large, or larger, than those seen in our study. Therefore, a small
p-value (typically 0.05 of smaller) is evidence against the null hypothesis, while a large p-value
means little or no evidence against the null hypothesis. From Table 11(a), the overall p-value is
smaller than 0.0001. This is a strong indication that the average Math CRCT scores from the
different Math SBRC groups are not the same. Differences in Math CRCT scores among the
groups as large as those seen in this data set, and therefore an F statistic as extreme as the
observed F, would occur by chance less than once in 10,000 times if the scores were truly equal
in the population. Furthermore, in Table 11(b) a Tukey multiple comparisons test was used to
determine which pairs of Math CRCT means are significantly different. The first line compares
DNM Math SBRC scores to M Math SBRC scores; the average CRCT score for individuals with
a DNM on the SBRC is 796.58, and the average CRCT score for individuals with an M on the
SBRC is 852.81. This is a difference of 56.23 points, which is statistically significant at that
0.0001 level. In Table 11, the R2 of 0.3188 indicates that Math SBRC score is associated with
31.88% of the variation in Match CRCT scores. The RMSE of 33.3710 indicates that if one were
to predict the Math CRCT score from Math SBRC, the “typical” error of that prediction would
be 33.3710 points. The results show that all three pairs of means are significantly different from
one another, since the P-values are all less than 0.0001.
Table 11 (a).
ANOVA Results for Prediction of Math CRCT from Math SBRC Scores
Predictor
MathSBRC

R2
0.3188

RMSE
33.3710

F-Statistic
127.74

P-Value
<.0001
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Table 11(b).
Least Squares Means Comparisons for Math CRCT Score by Math SBRC Score
Average
CRCT1

Average
CRCT2

Differenc
e

MathSBRC1

Math SBRC2

DNM

M

796.58

852.81

DNM

E

796.58

895.58

M

E

852.81

895.58

P-value
<0.000
56.23 1
<0.000
99.00 1
<0.000
42.77 1

Next, to determine whether the demographic variables influence the Math CRCT scores,
t-tests were used compare the means of Math CRCT score by Gender, ELL and Lunch. In a Ttest, a t statistic is computed and compared it to a critical value. The critical value is chosen so
that if the means are really the same in the population, the probability (p-value) that the t statistic
will exceed the critical value is small; 5% (or 0.05) is used in this case, as is typical. When the
means are different, the probability that the statistic will exceed the critical value is larger. The
p-value for Gender is 0.2158, indicating there is no significant difference in Math CRCT scores
based on Gender. The p-value for ELL is 0.0055, which is smaller than 0.05. Therefore, the null
hypothesis that the Math CRCT mean in each group is equal is rejected at the 0.05 level of
significance. We conclude that the mean Math CRCT score from the English proficient group is
significantly different from the mean score from limited proficiency group. Specifically, the
mean is higher in the group that is proficient in English. For the variable Lunch, the mean Math
CRCT score of students who received at-cost lunch is significantly different from the mean score
from students who received free or reduced lunch (it is higher) with a p-value of < 0.0001 which
is considered very significant.
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Table 12.
T-test results of Math CRCT by Gender, ELL and Lunch
Gender
F
M

N
262
287

Mean
850.02
845.39

Std Dev
37.607
42.678

T Statistic
1.24

P-Value
0.2158

ELL
N
Y

N
526
23

Mean
853.07
836.48

Std Dev
40.772
24.998

T Statistic
3.01

P-Value
0.0055

Lunch
C
FR

N
240
309

Mean
865.72
842.00

Std Dev
39.715
37.779

T Statistic
7.13

P-Value
<.0001

A final model was used to predict continuous Math CRCT scores from all four of those
variables simultaneously to determine overall what influences Math CRCT scores (Math SBRC,
Gender, ELL and Lunch). At the beginning, the researcher included the two-way interaction
effect of Math SBRC*Gender, Math SBRC*ELL, and Math SBRC*Lunch in this model. As an
example of the interpretation of an interaction, suppose there were a significant interaction
between Math SBRC and ELL; this would indicate that not only does ELL influence the CRCT
scores, but that CRCT also influences the relationship between CRCT and SBRC. However, no
interactions proved to be significant, so all the interaction terms were removed and the researcher
chose the variables that have a significant effect on Math CRCT based on the P-values. Table 13
shows that only variables Math SBRC and Lunch significantly affect the Math CRCT scores.
Note that ELL was not present in the model along with Lunch status, meaning that once Lunch
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status is accounted for ELL status does not influence the results. Further exploration of the data
indicated this may be because all but one student with limited English proficiency also received
free or reduced lunch, and so the effects of these two variables may be somewhat confounded.
Table 13.
ANOVA Results for Prediction of Math CRCT
Variable
Math CRCT

R2
0.3540
Predictor
Math SBRC
Lunch

RMSE
32.5265
F-Statistic
113.40
29.71

F-Statistic
99.54

P-Value
<.0001

P-Value
<.0001
<.0001

The presence of both Math SBRC and Lunch status in the model indicate that even when
considering Math SBRC scores, whether or not a student is on free/reduced lunch influences his
or her Math CRCT score. Additional results indicate that even if students have the same Math
SBRC score, a student with At-Cost lunch will, on average, score 15.55 points higher on the
Math CRCT than those with Free/Reduced lunch.
Next, two-way tables of categorized Math CRCT score * Math SBRC show a categorical
version of the SBRC scores explained in section 2.1, along with a test of symmetry. The test of
symmetry determines whether deviations from the diagonal are random, or if they tend to be in
one direction. That is, the test of symmetry would indicate whether Math SBRC scores are
biased in their prediction of Math CRCT scores. These tests can show whether categorized Math
SBRC scores are typically matched to their respective equivalents in the Math CRCT scores. The
analysis also provides these two-way tables according to Gender and Lunch, respectively. The
researcher did not provide these for ELL status, since so few students fell into fell into the
limited proficiency category relative to those who were considered proficient.
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First, the researcher provides Tables 14, Table 14(a) to show that there are 33 students
who don’t meet the Math SBRC standards or the Math CRCT standards, which is 62.26% of
students who don’t meet the Math SBRC standards. Eighteen students who don’t meet the Math
SBRC standards (33.96%) meet the Math CRCT standards, and the remaining two students who
don’t meet the Math SBRC standards (3.77%) exceed the Math CRCT standards. There are three
students who meet the Math SBRC standards who do not meet the Math CRCT standards, which
are 0.69% of the students who meet the Math SBRC standards, 206 students who meet the Math
SBRC standards who meet the Math CRCT standards (47.69%), and 223 students who meet the
Math SBRC standards who exceed the Math CRCT standards (51.62%). Finally, 0 students who
exceed the Math SBRC standards did not meet or simply met the Math CRCT standards; all 64
(100%) of these students exceeded the Math CRCT standards. The most important thing to note
when interpreting this table is that the percentages displayed in this table are the percentages
within each Math SBRC group who fall into each Math CRCT group rather than overall
percentages.
The P value of the test of symmetry for Table 14(a) is less than <0.0001, which indicates
that we need to reject the null hypothesis that the cell proportions are symmetric. The clear
reason for this is that Math SBRC Scores appear to be consistently lower than their Math CRCT
counterparts. This is clear from looking at the “Meets” category for Math CRCT scores in Table
14(a); 52% of students who are given an M on their Math SBRC in fact exceeded the Math
CRCT standards. This is true to a lesser extent with the “Does Not Meet” category of the Math
SBRC, where 34% of students who are given a DNM on their Math SBRC meet the Math CRCT
standards and 4% even exceed the Math CRCT standards.
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Similar results follow for each of the subsets of students, all showing this same
significant trend of the Math SBRC score being lower than the Math CRCT categorized score.
Tables 14(a)-(e).
Frequency Distributions of Math CRCT vs. Math SBRC and Results of Test of Symmetry
Table 14(a) Overall
Table of Math CRCT by Math SBRC
Math SBRC
DNM

Math
CRCT

M

E
Total

DNM

33
62.26%

3
0.69%

0
0.00%

36

M

18
33.96%

206
47.69%

0
0.00%

224

E

2
3.77%

223
51.62%

64
100.00
%

289

53

432

64

549

Total

Test of Symmetry
235.7143
Statistic(s)
<.0001
P-Value
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Table 14(b)
Gender: Female
Table of Math CRCT by Math SBRC
Math SBRC
Math CRCT

DNM

M

E
Total

1
0.48%

0
0.00%

11

M

9
94
45.00% 44.98%

0
0.00%

103

E

1
114
5.00% 54.55%

33
100.00
%

148

33

262

DNM

Total

10
50.00%

20

209

Test of Symmetry
121.4000
Statistic(s)
<.0001
P-Value
Table 14(c)
Gender: Male
Table of Math CRCT by Math SBRC
Math SBRC
Math CRCT
DNM

M

E

Total

23
2
69.70 0.90%
%

0
0.00%

25

M

9
27.27
%

0
0.00%

121

E

1
3.03%

109
31
48.88 100.00%
%

141

DNM

Total

33

112
50.22
%

223

31

287
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Test of Symmetry
114.4545
Statistic(s)
<.0001
P-Value
Table 14(d)
Lunch: At Cost
Table of MathCRCT by MathSBRC
MathSBRC
MathCRCT

DNM

M

E
Total

1
0.52%

0
0.00%

7

M

2
70
22.22% 36.08%

0
0.00%

72

E

1
123
11.11% 63.40%

37
100.00
%

161

37

240

DNM

Total

6
66.67%

9

194

Test of Symmetry
124.3333
Statistic(s)
<.0001
P-Value
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Table 14(e)
Lunch: Free/Reduced
Table of MathCRCT by MathSBRC
MathSBRC
MathCRCT
DNM

M

E

Total

DNM

27
61.36

2
0.84

0
0

29

M

16
36.36

136
57.14

0
0

152

E

1
2.27

100
27
42.02 100.00

128

44

Total

238

27

309

Test of Symmetry
111.8889
Statistic(s)
<.0001
P-Value
Reading dataset
The same analysis was conducted with the reading dataset. Table 15 shows that the Pvalue of one-way ANOVA model is smaller than 0.0001, which indicates that the average
Reading CRCT scores from the different Reading SBRC groups are not the same. Furthermore,
the Tukey multiple comparisons test in Table 15(b) shows that all three pairs of Reading CRCT
means are significantly different.
Table 15 (a).
ANOVA Results for Prediction of Reading CRCT from Reading SBRC scores

Predictor
ReadingSBRC

R2
0.4148

RMSE
17.8402

F-Statistic
180.01

P-Value
<.0001
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Table 15(b).
Least Squares Means Comparisons for Reading CRCT Score by Reading SBRC Score
ReadingSBRC
1

Reading
SBRC2

Average
CRCT1

Average
CRCT2

Differenc
e

DNM

M

806.79

830.23

DNM

E

806.79

859.77

M

E

830.23

859.77

P-value

<0.000
1
<0.000
52.98
1
<0.000
29.54
1
23.44

Table 16 shows that for Gender, ELL, and Lunch, Reading CRCT scores are significantly
different from one another. Females score significantly higher than males; those who have
limited English proficiency score lower than those who do not; and those on the free/reduced
lunch program score lower than those who purchase lunch at cost.
Table 16.
T-test results of Reading CRCT by Gender, ELL and Lunch
Gender
F
M

N
239
272

Mean
838.57
833.2

ELL
N
Y
Lunch
C
FR

N
495
16
N
237
274

Std Dev
21.954
24.137
Mean
836.33
816.69

Mean
843.03
829.38

T Value
2.62

Std Dev
23.117
20.49
Std Dev
23.01
21.623

P-Value
0.0092

T Value
3.36

T Value
6.91

P-Value
0.0009

P-Value
<.0001

A final model predicts continuous Reading CRCT scores from all four of those variables
simultaneously to determine overall what influences Reading CRCT scores (Reading SBRC,
Gender, ELL and Lunch). Table 17 shows that all variables Reading SBRC, Gender, ELL and
Lunch significantly affect the Reading CRCT scores.
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Table 17.
ANOVA Results for Prediction of Reading CRCT
Variable
ReadingCRCT

R2
0.4487

Predictor
ReadingSBRC
Gender
ELL
Lunch

RMSE
17.3666
F-Statistic
155.41
11.42
4.27
13.02

F-Statistic
82.20

P-Value
<.0001

P-Value
<.0001
0.0008
0.0394
0.0003

This result implies that even when accounting for Lunch status and ELL status, there is
still an effect of Gender; even when accounting for Gender and ELL status there is still an effect
of Lunch status, and even when accounting for Gender and Lunch status there is still an effect of
ELL status. Additionally, all of these have an effect in the presence of Reading SBRC, which
implies that for males and females, for those with limited proficiency and those who are
proficient at English, and for those on free/reduced lunch status or not, the same Reading SBRC
score may predict a different Reading CRCT score. Results indicate that on average, even with
the same Reading SBRC score, females score 5.22 points higher on average than males on the
Reading CRCT; even with the same Reading SBRC score, those with English proficiency score
9.23 points higher on average than those with limited English proficiency; and even with the
same Reading SBRC score, those who pay for lunch at cost score 5.80 points higher on average
than those on free/reduced lunch.
Tables 18(a)-(e) show the two-way tables of categorized Reading CRCT score * Reading
SBRC score, along with a test of symmetry. The p-values of the tests of symmetry are less than
0.05 except when gender= male, which indicates that we need to reject the null hypothesis that
the cell proportions are symmetric in most cases. Typically there is a similar trend as in Math
that Reading SBRC scores tend to underestimate Reading CRCT score categories, though it
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doesn’t appear to be as severe as with Math. For males, however, Reading SBRC scores seem to
present a balanced picture of Reading CRCT scores.
Tables 18(a)-(e).
Frequency Distributions of Reading CRCT vs. Reading SBRC and Results of Test of
Symmetry
Table 18(a)
Overall
Table of ReadingCRCT by ReadingSBRC
ReadingSBRC
ReadingCRCT
DNM
DNM

Total

M

E

Total

12
5
0
31.58 1.44% 0.00%
%

17

M

25
65.79
%

290
83.33
%

28
22.40
%

343

E

1
2.63%

53
15.23
%

97
77.60
%

151

38

348

125

511

Test of Symmetry
22.0494
Statistic(s)
<.0001
P-Value
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Table 18(b) Gender: Female
Table of ReadingCRCT by ReadingSBRC
ReadingSBRC
ReadingCRCT
DNM
DNM

M

E

Total

2
1
0
14.29 0.59% 0.00%
%

3

M

11
78.57
%

136
80.47
%

8
14.29
%

155

E

1
7.14%

32
18.93
%

48
85.71
%

81

14

169

56

239

Total

Test of Symmetry
23.7333
Statistic(s)
<.0001
P-Value
Table 18(c) Gender: Male
Table of ReadingCRCT by ReadingSBRC
ReadingSBRC
ReadingCRCT
DNM
DNM

Total

M

E

Total

10
4
0
41.67 2.23% 0.00%
%

14

M

14
58.33
%

154
86.03
%

20
28.99
%

188

E

0
0.00%

21
11.73
%

49
71.01
%

70

24

179

69

272

86
Test of Symmetry
5.5799
Statistic(s)
0.1339
P-Value
Table 18(d) Lunch: C
Table of ReadingCRCT by ReadingSBRC
ReadingSBRC
ReadingCRCT
DNM
DNM

Total

M

E

Total

0
3
0
0.00% 2.04% 0.00%

3

M

7
100.00%

109
74.15
%

17
20.48
%

133

E

0
0.00%

35
23.81
%

66
79.52
%

101

7

147

83

237

Test of Symmetry
7.8308
Statistic(s)
0.0496
P-Value
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Table 18(e) Lunch: Free and Reduced
Table of Reading CRCT by Reading SBRC
Reading SBRC
Reading CRCT
DNM
DNM

M

E

E

Total

12
2
0
38.71 1.00% 0.00%
%

14

18
58.06
%

181
90.05
%

11
26.19
%

210

1
18
3.23% 8.96%

31
73.81
%

50

42

274

31

Total

M

201

Test of Symmetry
15.4897
Statistic(s)
0.0014
P-Value

Research Questions and Results
The study will examine the following research questions to determine how standardsbased grade reporting accurately informs student performance on the Criterion References
Competency Test and to identify any differences in the means based on gender or sub-groups.
Research Question 1
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade students with math grades of Does Not Meet, Meets, and Exceeds on
standards-based report cards?
Null Hypothesis 1
Average student performance as measured on the math section of the Georgia Criterion
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Referenced Competency Test for students in grade five will not be significantly different among
students who scored Does not Meet, Meets, and Exceeds on standards-based report cards.
Alternative Hypothesis 1
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students in grade five will be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
Research Question 2
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade students with reading grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards?
Null Hypothesis 2
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students in grade five will not be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
Alternative Hypothesis 2
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students in grade five will be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
Research Question 3
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade ELL students with math grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards? Are the differences in mean scores for fifth grade ELL students
different from the differences in mean scores for fifth grade non-ELL students?
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Null Hypothesis 3
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for ELL students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for ELL students and non-ELL students.
Alternative Hypothesis 3
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for ELL students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for ELL students will be different from the pattern of nonELL students.
Research Question 4
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade ELL students with reading grades of Does Not Meet, Meets, and
Exceeds on standards-based report cards? Are the differences in mean scores for fifth grade ELL
students different from the differences in mean scores for fifth grade non-ELL students?
Null Hypothesis 4
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for ELL students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for ELL students and non-ELL students.
Alternative Hypothesis 4
Average student performance as measured on the reading section of the Georgia Criterion
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Referenced Competency Test for ELL students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for ELL students will be different from the pattern of nonELL students.
Research Question 5
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade students who receive free or reduced lunch with math grades of Does Not
Meet, Meets, and Exceeds on standards-based report cards? Are the differences in mean scores
for fifth grade students who receive free or reduced lunch different from the differences in mean
scores for fifth grade students who do not receive free or reduced lunch?
Null Hypothesis 5
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will
not be significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The lack of differences will be similar for students who do and do
not receive free and reduced lunch.
Alternative Hypothesis 5
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will be
significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The pattern of these differences for students who receive free or
reduced lunch will be different from the pattern of students who do not receive free or reduced
lunch.
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Research Question 6
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade students who receive free or reduced lunch with reading grades of
Does Not Meet, Meets, and Exceeds on standards-based report cards? Are the differences in
mean scores for fifth grade students who receive free or reduced lunch different from the
differences in mean scores for fifth grade students who do not receive free or reduced lunch?
Null Hypothesis 6
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will
not be significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The lack of differences will be similar for students who do and do
not receive free and reduced lunch.
Alternative Hypothesis 6
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for students who receive free or reduced lunch in grade five will be
significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards. The pattern of these differences for students who receive free or
reduced lunch will be different from the pattern of students who do not receive free or reduced
lunch.
Research Question 7
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade female students with math grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards?
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Null Hypothesis 7
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for female students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Alternative Hypothesis 7
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for female students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Research Question 8
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade female students with reading grades of Does Not Meet, Meets, and
Exceeds on standards-based report cards?
Null Hypothesis 8
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for female students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Alternative Hypothesis 8
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for female students in grade five will be significantly different
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among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards.
Research Question 9
Are the mean scores on the math section of the Georgia Criterion Referenced Competency Test
different for fifth grade male students with math grades of Does Not Meet, Meets, and Exceeds
on standards-based report cards? Are the differences in mean scores for fifth grade male students
different from the differences in mean scores for fifth grade female students?
Null Hypothesis 9
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for male students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for male and female fifth grade students.
Alternative Hypothesis 9
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for male students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for male and female students will be different.
Research Question 10
Are the mean scores on the reading section of the Georgia Criterion Referenced Competency
Test different for fifth grade male students with reading grades of Does Not Meet, Meets, and
Exceeds on standards-based report cards? Are the differences in mean scores for fifth grade male
students different from the differences in mean scores for fifth grade female students?
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Null Hypothesis 10
Average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for male students in grade five will not be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The lack of differences will be similar for male and female fifth grade students.
Alternative Hypothesis 10
Average student performance as measured on the math section of the Georgia Criterion
Referenced Competency Test for male students in grade five will be significantly different
among students who scored Does Not Meet, Meets, and Exceeds on standards-based report
cards. The pattern of these differences for male and female students will be different.
Research question 1. Are the mean scores on the math section of the Georgia Criterion
Referenced Competency Test different for fifth grade students with math grades of Does Not
Meet, Meets, and Exceeds on standards-based report cards?
To address research question 1, the researcher retrieved the 2009-2010 SBRC indicators
(DNM, M, and E) and CRCT scores of all 5th grade students in the system having both SBRC
grades and CRCT scores. The information was pulled from the system’s student information
system, Infinite Campus.
After retrieving the data, the researcher used a one-way analysis of variance (ANOVA) to
determine whether the Math CRCT scores are significantly different among three levels (DNM,
M, or E) of Math SBRC. The F statistic was used to do a hypothesis test to find out if the Math
CRCT score has a common mean among three Math SBRC groups. ANOVA returns the p-value
from this hypothesis test. A p-value is a measure of how much evidence there is against the null
hypothesis, where the null hypothesis in this study is that all Math CRCT scores have the same
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means among three Math SBRC groups. From this test, because the overall p-value is smaller
than 0.0001, the researcher rejects null hypothesis 1, concluding that there are significant
differences in student performance on the math section of the CRCT based on math grades on
standards-based report cards for all fifth grade students.
Furthermore, as shown in Table 11(b) a Tukey multiple comparisons test was used to
determine which pairs of Math CRCT means are significantly different (Ollevean, 1999). To
interpret this table, examine the first line. The first line compares DNM Math SBRC scores to M
Math SBRC scores; the average CRCT score for individuals with a DNM on the SBRC is
796.58, and the average CRCT score for individuals with an M on the SBRC is 852.81. This is a
difference of 56.23 points, which is statistically significant at the 0.0001 level. In Table 11, the
R2 of 0.3188 indicates that Math SBRC score is associated with 31.88% of the variation in Match
CRCT scores. The RMSE of 33.3710 indicates that if one were to predict the Math CRCT score
from Math SBRC, the “typical” error, or “amount off” of that prediction would be 33.3710
points. The results show that all three pairs of means are significantly different from one another,
since the P-values are all less than 0.0001. Furthermore, as expected, average CRCT scores are
the lowest for students with a math SBRC grade of DNM, and the highest for students with a
math SBRC grade of E.
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Research question 2. Are the mean scores on the reading section of the Georgia Criterion
Referenced Competency Test different for fifth grade students with reading grades of Does Not
Meet, Meets, and Exceeds on standards-based report cards?
To address research question 2, the researcher retrieved the 2009-2010 SBRC indicators
(DNM, M, and E) and CRCT scores of all 5th grade students in the system who had SBRC
reading grades and CRCT reading scores. The information was again pulled from the system’s
student information system, Infinite Campus.
The same analysis was conducted with the reading dataset as for research question one
with the math dataset. The researcher conducted a one-way ANOVA, producing a p-value
smaller than 0.0001, giving evidence to reject null hypothesis 2. From the tests, the researcher
concludes that there is evidence of significant differences of student scores on the reading section
of the CRCT based on standards-based report cards.

Research question 3. Are the mean scores on the math section of the Georgia Criterion
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Referenced Competency Test different for fifth grade ELL students with math grades of Does
Not Meet, Meets, and Exceeds on standards-based report cards? Are the differences in mean
scores for fifth grade ELL students different from the differences in mean scores for fifth grade
non-ELL students?
Using the same dataset, the researcher used a one-way ANOVA to determine that while
that there are significant differences in student performance on the math section of the CRCT
based on math grades on standards-based report cards for fifth grade ELL students, thus
providing evidence to reject the initial part of null hypothesis 3. Since there is need for further
investigation into the differences between mean scores for math SBRC, gender, ELL, and
socioeconomic status, a final model was used to predict continuous Math CRCT scores from all
four of those variables simultaneously to determine whether there was an interaction between
ELL and Math SBRC as an indicator of Math CRCT. From this model, the researcher
determined that no interactions proved to be significant between ELL and the relationship
between math grades on SBRC and math scores on the CRCT. The researcher failed to reject the
second part of null hypothesis 3; The lack of differences will be similar for ELL students and
non-ELL students.
It is important to note that ELL was not present in the model along with Lunch status,
showing that once Lunch status is accounted for, ELL status does not influence the results;
however, this could be due to the fact that all but one student with limited English proficiency
also received free or reduced lunch, which confounds the effects of these two variables.
Research question 4. Are the mean scores on the reading section of the Georgia Criterion
Referenced Competency Test different for fifth grade ELL students with reading grades of Does
Not Meet, Meets, and Exceeds on standards-based report cards? Are the differences in mean
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scores for fifth grade ELL students different from the differences in mean scores for fifth grade
non-ELL students?
The same analysis was conducted with the reading dataset as for the math dataset. Using
the same dataset, the researcher used a one-way ANOVA to determine that that there are
significant differences in student performance on the reading section of the CRCT based on
reading grades on standards-based report cards for fifth grade ELL students, thus providing
evidence to reject the initial part of null hypothesis 4.

Predictor
ReadingSBRC

R2
0.4148

RMSE
17.8402

F-Statistic
180.01

P-Value
<.0001

Table 16 shows that Reading CRCT scores are significantly different for ELL and non-ELL
students, prior to taking SBRC into account. Those who have limited English proficiency score
lower than those who do not.
Table 16.
T-test results of Reading CRCT by ELL status

ELL
N
Y

N
495
16

Mean
836.33
816.69

Std Dev
23.117
20.49

T Value
3.36

P-Value
0.0009

Using an overall model that predicts continuous Reading CRCT scores from all four
independent variables simultaneously to determine overall what influences Reading CRCT
scores (Reading SBRC, Gender, ELL and Lunch), the researcher gained evidence to reject part
two of the null hypothesis 4 as well. Table 17 shows that all variables Reading SBRC, Gender,
ELL and Lunch significantly affect the Reading CRCT scores.
Table 17.

100
ANOVA Results for Prediction of Reading CRCT
Variable
ReadingCRCT

R2
0.4487

Predictor
ReadingSBRC
Gender
ELL
Lunch

RMSE
17.3666
F-Statistic
155.41
11.42
4.27
13.02

F-Statistic
82.20

P-Value
<.0001

P-Value
<.0001
0.0008
0.0394
0.0003

This result implies that even when accounting for Gender and Lunch status there is still
an effect of ELL status. Moreover, ELL status has an effect in the presence of Reading SBRC,
which implies that for those with limited proficiency and those who are proficient at English, the
same Reading SBRC score may correspond to a different average Reading CRCT score. Results
indicate that on average, even with the same Reading SBRC score, those with English
proficiency score 9.23 points higher on average than those with limited English proficiency.
Research question 5. Are the mean scores on the math section of the Georgia Criterion
Referenced Competency Test different for fifth grade students who receive free or reduced lunch
with math grades of Does Not Meet, Meets, and Exceeds on standards-based report cards? Are
the differences in mean scores for fifth grade students who receive free or reduced lunch
different from the differences in mean scores for fifth grade students who do not receive free or
reduced lunch?
To address research question 5, the researcher used a one-way analysis of variance to
determine evidence against the null hypothesis. The p-value of less than 0.0001 provides
evidence to reject null hypothesis 5 stating that average student performance as measured on the
math section of the Georgia Criterion Referenced Competency Test for students who receive free
or reduced lunch in grade five will not be significantly different among students who scored
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Does Not Meet, Meets, and Exceeds on standards-based report cards. The lack of differences
will be similar for students who do and do not receive free and reduced lunch.
Once this was established, further analysis was done to show interactions between
groupings. To determine whether the socioeconomic status corresponds to different Math CRCT
scores, a t-test was used compare the means of Math CRCT score by socioeconomic status. In a
T-test, a t statistic is computed and compared it to a critical value. The critical value is chosen so
that if the means are really the same in the population, the probability (p-value) that the t statistic
will exceed the critical value is small; 5% (or 0.05) is used in this case, as is typical. When the
means are different, the probability that the statistic will exceed the critical value is larger. For
socioeconomic status, the mean Math CRCT score of students who received at-cost lunch is
significantly different from the mean score from students who received free or reduced lunch (it
is higher) with a p-value of < 0.0001 (very significant).
Table 12.
T-test results of Math CRCT Socioeconomic status
Status
At cost
FR

N
240
309

Mean
865.72
842.00

Std Dev
39.715
37.779

T Statistic
7.13

P-Value
<.0001

An overall model was used to predict continuous Math CRCT scores from all four of
those variables simultaneously to determine overall what influences Math CRCT scores (Math
SBRC, Gender, ELL and Lunch). At the beginning, the researcher included the two-way
interaction effects of Math SBRC*Gender, Math SBRC*ELL, and Math SBRC*Lunch in this
model. As an example of the interpretation of an interaction, suppose there were a significant
interaction between Math SBRC and ELL: this would indicate that not only does ELL influence
the CRCT scores, but that CRCT also influences the relationship between CRCT and SBRC.
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However, no interactions proved to be significant, so all the interaction terms were removed and
the researcher chose the variables that have a significant effect on Math CRCT based on the Pvalues. Table 13 shows that only variables Math SBRC and Lunch significantly affect the Math
CRCT scores.

Table 13.
ANOVA Results for Prediction of Math CRCT
Variable
MathCRCT

R2
0.3540
Predictor
MathSBRC
Lunch

RMSE
32.5265
F-Statistic
113.40
29.71

F-Statistic
99.54

P-Value
<.0001

P-Value
<.0001
<.0001

The presence of both Math SBRC and Lunch status in the model indicate that even when two
students have similar SBRC scores, whether or not a student is on free/reduced lunch influences
his or her Math CRCT score. Additional results indicate that even if students have the same Math
SBRC score, a student with At-Cost lunch will, on average, score 15.55 points higher on the
Math CRCT than those with Free/Reduced lunch.
Next, a two-way tables of categorized Math CRCT score * Math SBRC, a categorical
version of the SBRC scores, along with a test of symmetry, determines whether deviations from
the diagonal are random, or if they tend to be in one direction. That is, the test of symmetry
would indicate whether Math SBRC scores are biased in their correspondence to Math CRCT
scores. These tests can show whether categorized Math SBRC scores are typically matched to
their respective equivalents in the Math CRCT scores. The researcher also examines these twoway tables according to socioeconomic status, respectively.
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Table of Math CRCT by Math SBRC
MathSBRC
MathCRCT

DNM

M

E
Total

1
0.52%

0
0.00%

7

M

2
70
22.22% 36.08%

0
0.00%

72

E

1
123
11.11% 63.40%

37
100.00
%

161

37

240

DNM

6
66.67%

Total

9

194

Test of Symmetry
124.3333
Statistic(s)
<.0001
P-Value
Table 14(e)
Lunch: Free/Reduced
Table of MathCRCT by MathSBRC
MathSBRC
MathCRCT

Total

DNM

M

E

Total

DNM

27
61.36

2
0.84

0
0

29

M

16
36.36

136
57.14

0
0

152

E

1
2.27

100
27
42.02 100.00

128

44

238

Test of Symmetry
111.8889
Statistic(s)
<.0001
P-Value

27

309
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Research question 6. Are the mean scores on the reading section of the Georgia Criterion
Referenced Competency Test different for fifth grade students who receive free or reduced lunch
with reading grades of Does Not Meet, Meets, and Exceeds on standards-based report cards? Are
the differences in mean scores for fifth grade students who receive free or reduced lunch
different from the differences in mean scores for fifth grade students who do not receive free or
reduced lunch?
To address research question 6, the researcher retrieved the 2009-2010 SBRC indicators
(DNM, M, and E) and CRCT scores of all 5th grade students in the system with SBRC reading
grades and CRCT reading scores. The information was pulled from the system’s database,
Infinite Campus.
With the reading dataset, the researcher conducted a one-way ANOVA, producing a pvalue smaller than 0.0001, giving evidence to reject null hypothesis 6 stating that average student
performance as measured on the reading section of the Georgia Criterion Referenced
Competency Test for students who receive free or reduced lunch in grade five will not be
significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards.
The researcher conducted a T-test to determine the expected Reading CRCT sores based
on gender, ELL, and free/reduced lunch status. Table 16 shows that for Gender, ELL, and
Lunch, Reading CRCT scores are significantly different from one another. Females score
significantly higher than males; those who have limited English proficiency score lower than
those who do not; and those on the free/reduced lunch program score lower than those who
purchase lunch at cost.
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Table 16.
T-test results of Reading CRCT by Gender, ELL and Lunch
Gender
F
M

N
239
272

Mean
838.57
833.2

Std Dev
21.954
24.137

T Value
2.62

P-Value
0.0092

ELL
N
Y

N
495
16

Mean
836.33
816.69

Std Dev
23.117
20.49

T Value
3.36

P-Value
0.0009

Lunch
C
FR

N
237
274

Mean
843.03
829.38

Std Dev
23.01
21.623

T Value
6.91

P-Value
<.0001

Finally, the research uses a model to predict continuous Reading CRCT scores from all
four of those variables simultaneously to determine overall what influences Reading CRCT
scores (Reading SBRC, Gender, ELL and Lunch). Table 17 shows that all variables including
Reading SBRC, Gender, ELL and Lunch significantly affect the Reading CRCT scores.
Table 17.
ANOVA Results for Prediction of Reading CRCT
Variable
ReadingCRCT

R2
0.4487

Predictor
ReadingSBRC
Gender
ELL
Lunch

RMSE
17.3666
F-Statistic
155.41
11.42
4.27
13.02

F-Statistic
82.20

P-Value
<.0001

P-Value
<.0001
0.0008
0.0394
0.0003

This result implies that even when accounting for Lunch status and ELL status, there is
still an effect of Gender; even when accounting for Gender and ELL status there is still an effect
of Lunch status, and even when accounting for Gender and Lunch status there is still an effect of
ELL status. Additionally, all of these have an effect in the presence of Reading SBRC, which
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implies that for males and females, for those with limited proficiency and those who are
proficient at English, and for those on free/reduced lunch status or not, the same Reading SBRC
score may predict a different Reading CRCT score. Results indicate that even with the same
Reading SBRC score, those who pay for lunch at cost score 5.80 points higher on average than
those on free/reduced lunch.
Research question 7. Are the mean scores on the math section of the Georgia Criterion
Referenced Competency Test different for fifth grade female students with math grades of Does
Not Meet, Meets, and Exceeds on standards-based report cards?
Using the same math dataset, the researcher used one-way ANOVA model to return a Pvalue smaller than 0.0001, giving evidence to reject null hypothesis 7 stating that Average
student performance as measured on the math section of the Georgia Criterion Referenced
Competency Test for female students in grade five will not be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
Then, further analysis was conducted to determine trends in the subgroups.
To determine whether the demographic variables influence the Math CRCT scores, t-tests were
used compare the means of Math CRCT score by Gender, ELL and Lunch. In a T-test, a t
statistic is computed and compared it to a critical value. The critical value is chosen so that if the
means are really the same in the population, the probability (p-value) that the t statistic will
exceed the critical value is small; 5% (or 0.05) is used in this case, as is typical. When the means
are different, the probability that the statistic will exceed the critical value is larger. The p-value
for Gender is 0.2158, indicating there is no significant difference in Math CRCT scores based on
Gender.
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Research question 8. Are the mean scores on the reading section of the Georgia Criterion
Referenced Competency Test different for fifth grade female students with reading grades of
Does Not Meet, Meets, and Exceeds on standards-based report cards?
Using the reading dataset, the researcher used one-way ANOVA model to return a Pvalue smaller than 0.0001, giving evidence to reject null hypothesis 8 stating that average student
performance as measured on the reading section of the Georgia Criterion Referenced
Competency Test for female students in grade five will not be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
Once the determination was made that there is a difference in CRCT means based on
SBRC for students in all groups, further analysis was conducted to determine trends in the
subgroups.
The researcher use the Tukey multiple comparisons test in Table 15(b) to show that all
three pairs of Reading CRCT means are significantly different.
Table 15 (a).
ANOVA Results for Prediction of Reading CRCT from Reading SBRC scores

Predictor
ReadingSBRC

R2
0.4148

RMSE
17.8402

F-Statistic
180.01

P-Value
<.0001

Table 15(b).
Least Squares Means Comparisons for Reading CRCT Score by Reading SBRC Score
ReadingSBRC
1

Reading
SBRC2

Average
CRCT1

Average
CRCT2

Differenc
e

DNM

M

806.79

830.23

DNM

E

806.79

859.77

M

E

830.23

859.77

P-value

<0.000
1
<0.000
52.98
1
<0.000
29.54
1
23.44
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Table 16 shows that for Gender, ELL, and Lunch, Reading CRCT scores are significantly
different from one another. Females score significantly higher than males.
Table 16.
T-test results of Reading CRCT by Gender, ELL and Lunch
Gender
F
M

N
239
272

Mean
838.57
833.2

Std Dev
21.954
24.137

T Value
2.62

P-Value
0.0092

ELL
N
Y

N
495
16

Mean
836.33
816.69

Std Dev
23.117
20.49

T Value
3.36

P-Value
0.0009

Lunch
C
FR

N
237
274

Mean
843.03
829.38

Std Dev
23.01
21.623

T Value
6.91

P-Value
<.0001

An overall model predicts continuous Reading CRCT scores from all four of those
variables simultaneously to determine overall what influences Reading CRCT scores (Reading
SBRC, Gender, ELL and Lunch). Table 17 shows that all variables Reading SBRC, Gender,
ELL and Lunch significantly affect the Reading CRCT scores.
Table 17.
ANOVA Results for Prediction of Reading CRCT
Variable
ReadingCRCT

R2
0.4487

Predictor
ReadingSBRC
Gender
ELL
Lunch

RMSE
17.3666
F-Statistic
155.41
11.42
4.27
13.02

F-Statistic
82.20

P-Value
<.0001

P-Value
<.0001
0.0008
0.0394
0.0003

This result implies that even when accounting for Lunch status and ELL status, there is
still an effect of Gender; even when accounting for Gender and ELL status there is still an effect
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of Lunch status, and even when accounting for Gender and Lunch status there is still an effect of
ELL status. Additionally, all of these have an effect in the presence of Reading SBRC, which
implies that for males and females, for those with limited proficiency and those who are
proficient at English, and for those on free/reduced lunch status or not, the same Reading SBRC
score may predict a different Reading CRCT score. Results indicate that on average, even with
the same Reading SBRC score, females score 5.22 points higher on average than males on the
Reading CRCT.
Tables 18(a)-(e) show the two-way tables of categorized Reading CRCT score * Reading
SBRC score, along with a test of symmetry. The p-values of the tests of symmetry are less than
0.05 except when gender= male, which indicates that we need to reject the null hypothesis that
the cell proportions are symmetric in most cases. Typically there is a similar trend as in Math
that Reading SBRC scores tend to underestimate Reading CRCT score categories, though it
doesn’t appear to be as severe as with Math.
Tables 18(a)-(e).
Frequency Distributions of Reading CRCT vs. Reading SBRC and Results of
Test of Symmetry
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Table 18(a) Overall
Table of ReadingCRCT by ReadingSBRC
ReadingSBRC
ReadingCRCT
DNM
DNM

M

E

Total

12
5
0
31.58 1.44% 0.00%
%

17

M

25
65.79
%

290
83.33
%

28
22.40
%

343

E

1
2.63%

53
15.23
%

97
77.60
%

151

38

348

125

511

Total

Test of Symmetry
22.0494
Statistic(s)
<.0001
P-Value
Table 18(b) Gender: Female
Table of Reading CRCT by Reading SBRC
Reading SBRC
Reading CRCT
DNM
DNM

Total

M

E

Total

2
1
0
14.29 0.59% 0.00%
%

3

M

11
78.57
%

136
80.47
%

8
14.29
%

155

E

1
7.14%

32
18.93
%

48
85.71
%

81

14

169

56

239

111

Test of Symmetry
23.7333
Statistic(s)
<.0001
P-Value

Research question 9. Are the mean scores on the math section of the Georgia Criterion
Referenced Competency Test different for fifth grade male students with math grades of Does
Not Meet, Meets, and Exceeds on standards-based report cards? Are the differences in mean
scores for fifth grade male students different from the differences in mean scores for fifth grade
female students?
To address research question 9, the researcher used the same math data set. First, a oneway analysis of variance (ANOVA) was used to determine whether the Math CRCT scores are
significantly different among three levels of Math SBRC. The F statistic is used to do a
hypothesis test to find out if the Math CRCT score has a common mean among three Math
SBRC groups. ANOVA returns the p-value from this hypothesis test. A p-value is a measure of
how much evidence we have against the null hypothesis, where the null hypothesis in this study
is that all Math CRCT scores have the same means among three Math SBRC groups. The pvalue is interpreted as the probability that a population where all groups of students have the
same average Math SBRC scores could produce a sample where the differences among the
groups as large (or larger) than those seen in our study. Therefore, a small p-value (typically 0.05
of smaller) is evidence against the null hypothesis, while a large p-value means little or no
evidence against the null hypothesis. From Table 11(a), the overall p-value is smaller than
0.0001. This is a strong indication that the average Math CRCT scores from the different Math
SBRC groups are not the same. Differences in Math CRCT scores among the groups as large as
those seen in this data set, and therefore an F statistic as extreme as the observed F, would occur
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by chance less than once in 10,000 times if the scores were truly equal in the population.
Furthermore, in Table 11(b) a Tukey multiple comparisons test was used to determine which
pairs of Math CRCT means are significantly different. To interpret this table, we examine the
first line. The first line compares DNM Math SBRC scores to M Math SBRC scores; the average
CRCT score for individuals with a DNM on the SBRC is 796.58, and the average CRCT score
for individuals with an M on the SBRC is 852.81. This is a difference of 56.23 points, which is
statistically significant at that 0.0001 level. In Table 11, the R2 of 0.3188 indicates that Math
SBRC score is associated with 31.88% of the variation in Match CRCT scores. The RMSE of
33.3710 indicates that if one were to predict the Math CRCT score from Math SBRC, the
“typical” error (or “amount off”) of that prediction would be 33.3710 points. The results show
that all three pairs of means are significantly different from one another, since the P-values are
all less than 0.0001, giving evidence to reject the initial part of null hypothesis 9 that average
student performance as measured on the math section of the Georgia Criterion Referenced
Competency Test for male students in grade five will not be significantly different among
students who scored Does Not Meet, Meets, and Exceeds on standards-based report cards.
Table 11 (a).
ANOVA Results for Prediction of Math CRCT from Math SBRC Scores
Predictor
MathSBRC

R2
0.3188

RMSE
33.3710

F-Statistic
127.74

P-Value
<.0001
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Table 11(b).
Least Squares Means Comparisons for Math CRCT Score by Math SBRC Score
Average
CRCT1

Average
CRCT2

Differenc
e

MathSBRC1

Math SBRC2

DNM

M

796.58

852.81

DNM

E

796.58

895.58

M

E

852.81

895.58

P-value
<0.000
56.23 1
<0.000
99.00 1
<0.000
42.77 1

Next, to determine whether the demographic variables influence the Math CRCT scores,
t-tests were used compare the means of Math CRCT score by Gender, ELL and Lunch. In a Ttest, a t statistic is computed and compared it to a critical value. The critical value was chosen so
that if the means were really the same in the population, the probability (p-value) that the t
statistic will exceed the critical value is small; 5% (or 0.05) is used in this case, as is typical.
When the means are different, the probability that the statistic will exceed the critical value is
larger. The p-value for Gender is 0.2158, indicating there is no significant difference in Math
CRCT scores based on Gender, giving the researcher evidence to also reject the second part of
null hypothesis 9 stating that the lack of differences will be similar for male and female fifth
grade students.
Furthermore, the researcher concludes that there is no significant effect of gender on
Math CRCT scores.
Table 12.
T-test results of Math CRCT by Gender, ELL and Lunch
Gender
F
M

N
262
287

Mean
850.02
845.39

Std Dev
37.607
42.678

T Statistic
1.24

P-Value
0.2158
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Research question 10. Are the mean scores on the reading section of the Georgia Criterion
Referenced Competency Test different for fifth grade male students with reading grades of Does
Not Meet, Meets, and Exceeds on standards-based report cards? Are the differences in mean
scores for fifth grade male students different from the differences in mean scores for fifth grade
female students?
To address research question 10, the researcher first rejected the initial part of null
hypothesis 10 stating that average student performance as measured on the reading section of the
Georgia Criterion Referenced Competency Test for male students in grade five will not be
significantly different among students who scored Does Not Meet, Meets, and Exceeds on
standards-based report cards, based on the information gained using the reading dataset and the
one-way ANOVA model to return a P-value smaller than 0.0001. After determining that there is
an expected alignment between grades on SBRC and performance on the GA CRCT for fifth
grade male students, the researcher completed further analysis to whether there are differences in
mean CRCT scores for fifth grade male and female students, based on SBRC.
Table 15 shows that the P-value of one-way ANOVA model is smaller than 0.0001,
which indicates that the average Reading CRCT scores from the different Reading SBRC groups
are not the same. Furthermore, the Tukey multiple comparisons test in Table 15(b) shows that all
three pairs of Reading CRCT means are significantly different.
Table 15 (a).
ANOVA Results for Alignment of Reading CRCT to Reading SBRC scores

Predictor
ReadingSBRC

R2
0.4148

RMSE
17.8402

F-Statistic
180.01

P-Value
<.0001
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Table 15(b).
Least Squares Means Comparisons for ReadingCRCT Score by ReadingSBRC Score
ReadingSBRC
1

Reading
SBRC2

Average
CRCT1

Average
CRCT2

Differenc
e

DNM

M

806.79

830.23

DNM

E

806.79

859.77

M

E

830.23

859.77

P-value

<0.000
1
<0.000
52.98
1
<0.000
29.54
1
23.44

Table 16 shows that for Gender, ELL, and Lunch, Reading CRCT scores are significantly
different from one another. Females score significantly higher than males; those who have
limited English proficiency score lower than those who do not; and those on the free/reduced
lunch program score lower than those who purchase lunch at cost.
Table 16.
T-test results of Reading CRCT by Gender, ELL and Lunch
Gender
F
M

N
239
272

Mean
838.57
833.2

Std Dev
21.954
24.137

T Value
2.62

P-Value
0.0092

ELL
N
Y

N
495
16

Mean
836.33
816.69

Std Dev
23.117
20.49

T Value
3.36

P-Value
0.0009

Lunch
C
FR

N
237
274

Mean
843.03
829.38

Std Dev
23.01
21.623

T Value
6.91

P-Value
<.0001

A final model predicts continuous Reading CRCT scores from all four of those variables
simultaneously to determine overall what influences Reading CRCT scores (Reading SBRC,
Gender, ELL and Lunch). Table 17 shows that all variables Reading SBRC, Gender, ELL and
Lunch significantly affect the Reading CRCT scores.
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Table 17.
ANOVA Results for Prediction of Reading CRCT
Variable
ReadingCRCT

R2
0.4487

Predictor
ReadingSBRC
Gender
ELL
Lunch

RMSE
17.3666
F-Statistic
155.41
11.42
4.27
13.02

F-Statistic
82.20

P-Value
<.0001

P-Value
<.0001
0.0008
0.0394
0.0003

This result implies that even when accounting for Lunch status and ELL status, there is
still an effect of Gender; even when accounting for Gender and ELL status there is still an effect
of Lunch status, and even when accounting for Gender and Lunch status there is still an effect of
ELL status. Additionally, all of these have an effect in the presence of Reading SBRC, which
implies that for males and females, for those with limited proficiency and those who are
proficient at English, and for those on free/reduced lunch status or not, the same Reading SBRC
score may predict a different Reading CRCT score. Results indicate that on average, even with
the same Reading SBRC score, females score 5.22 points higher on average than males on the
Reading CRCT; even with the same Reading SBRC score, those with English proficiency score
9.23 points higher on average than those with limited English proficiency; and even with the
same Reading SBRC score, those who pay for lunch at cost score 5.80 points higher on average
than those on free/reduced lunch.
Tables 18(a)-(e) show the two-way tables of categorized Reading CRCT score * Reading
SBRC score, along with a test of symmetry. The p-values of the tests of symmetry are less than
0.05 except when gender= male, which indicates that we need to reject the null hypothesis that
the cell proportions are symmetric in most cases. Typically there is a similar trend as in Math
that Reading SBRC scores tend to underestimate Reading CRCT score categories, though it
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doesn’t appear to be as severe as with Math. For males, however, Reading SBRC scores seem to
present a balanced picture of Reading CRCT scores.
Tables 18(a)-(e).
Frequency Distributions of Reading CRCT vs. Readomg SBRC and Results of Test of
Symmetry
Table 18(a) Overall
Table of Reading CRCT by Reading SBRC
Reading SBRC
Reading CRCT
DNM
DNM

Total

M

E

Total

12
5
0
31.58 1.44% 0.00%
%

17

M

25
65.79
%

290
83.33
%

28
22.40
%

343

E

1
2.63%

53
15.23
%

97
77.60
%

151

38

348

125

511

Test of Symmetry
22.0494
Statistic(s)
<.0001
P-Value
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Table 18(c) Gender: Male
Table of Reading CRCT by Reading SBRC
Reading SBRC
Reading CRCT
DNM
DNM

Total

M

E

Total

10
4
0
41.67 2.23% 0.00%
%

14

M

14
58.33
%

154
86.03
%

20
28.99
%

188

E

0
0.00%

21
11.73
%

49
71.01
%

70

24

179

69

272

Test of Symmetry
5.5799
Statistic(s)
0.1339
P-Value
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Summary
For both Math and Reading CRCT scores, it was clear that there are large and significant
differences in these scores that depend on one’s Math or Reading SBRC score. Additionally, for
Math, even with the same SBRC score, students who are on the free/reduced lunch program tend
to score lower than students who are not. For Reading, this result extended even further: even
with the same SBRC score, females tend to score higher than males, those with limited English
proficiency tend to score lower than those who are proficient, and those who are on the
free/reduced lunch program tend to score lower than those who are. This means that, for some
reason, SBRC scores do not represent all groups similarly when it comes to providing accurate
information that would correspond with CRCT scores.
Additionally, for almost every group, when CRCT scores are categorized as DNM, M, or
E, SBRC scores tend to underestimate these CRCT score categories. Often, students who do not
meet SBRC standards will meet CRCT standards, and students who meet SBRC standards will
exceed CRCT standards. This was more significant and noticeable for Math than for Reading;
the only exception to this general trend was that for males, Reading SBRC scores tend to be
fairly representative of Reading CRCT scores.
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CHAPTER FIVE: DISCUSSION

Sound assessment and grade reporting procedures provide the foundation for effective
standards-based instruction. Nationally, standards-based instruction is at the forefront of reform,
with the introduction of Common Core State Standards providing states a clear picture of how
standards can provide a focus for learning that allows students to build on previous learning
while continuously working towards a deeper level of understanding. By clearly establishing
what students should know and be able to do at each grade level and focusing on conceptual
understandings, teachers are able to pinpoint instruction, thus individualizing the learning
process for the student (National Governors Association Center for Best Practices, Council of
Chief State School Officers, 2010). This shift in thinking about instruction requires sound
assessment practices that report learning in terms of the standards.
Restatement of the Problem
Traditional grading systems often include many factors that may not actually reflect
student mastery of standards or most current learning. Often, grades can be inflated by effort,
homework, or participation, thus having little predictive value on student success. In a system
that requires accountability on all levels, and seeks to individualize instruction to meet the needs
of students, assessment and grade-reporting must provide a clear picture of student learning.
Standards-based assessment and grade-reporting provide a natural follow up to standards-based
instruction; however, little research has been completed to show whether standards-based
grading gives an accurate predictor of student success on high-stakes accountability measures
and whether standards-based grading provides a fair grading system for all students.
One of the goals of standards-based grade reporting is to reduce subjectivity in grading,
thus providing accurate information about student learning that is unaffected by various other
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factors such as participation, behavior, or parental involvement. An examination of sub-groups
is needed to indicate whether standards-based grading truly does provide a system that is fair to
all students.
Research Questions
Research question 1. Are the mean scores on the math section of the Georgia Criterion
Referenced Competency Test different for fifth grade students with math grades of Does Not
Meet, Meets, and Exceeds on standards-based report cards?
The researcher used a one-way analysis of variance (ANOVA) to determine whether the
patterns of Math CRCT scores are significantly different among three levels (DNM, M, or E) of
Math SBRC. The researcher rejects null hypothesis 1, stating that average student performance
as measured on the math section of the Georgia Criterion Referenced Competency Test for
students in grade five will not be significantly different among students who scored Does not
Meet, Meets, and Exceeds on standards-based report cards. The results of the Tukey multiple
comparisons test show that all three pairs of means are significantly different from one another,
since the P-values are all less than 0.0001.
Furthermore, the data shows that for almost every group, when CRCT scores are
categorized as DNM, M, or E, SBRC scores tend to underestimate these CRCT score categories.
Often, students who do not meet SBRC standards will meet CRCT standards, and students who
meet SBRC standards will exceed CRCT standards. This was more significant and noticeable for
Math than for Reading.
This finding supports the idea found in the Review of Literature that standards-based
report cards provide a quality alternative to relying completely on high-stakes tests to show
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student learning, and that decisions could be made about students on the basis of patterns of
scores obtained over time through standards-based assessment (Sherer, 2001).
Research question 2. Are the mean scores on the reading section of the Georgia
Criterion Referenced Competency Test different for fifth grade students with reading grades of
Does Not Meet, Meets, and Exceeds on standards-based report cards?
Through the same analysis conducted with the reading dataset, the researcher confirmed
that the P-value of one-way ANOVA model is smaller than 0.0001, indicating that while there is
alignment between SBRC and CRCT scores for all students, the average Reading CRCT scores
from the different Reading SBRC groups are not the same. Furthermore, the Tukey multiple
comparisons test shows that all three pairs of Reading CRCT means are significantly different,
thus providing evidence to reject null hypothesis 2, stating that average student performance as
measured on the reading section of the Georgia Criterion Referenced Competency Test for
students in grade five will not be significantly different among students who scored DNM, M,
and E on standards-based report cards.
This finding concurs with the research of D’Agostino and Welsh (2007) which
investigated the question of whether standards-based grading yields accurate information about
student performance on standardized tests and lends support to the practice of standards-based
grading for the purpose of strengthening the relationship between teacher judgments through
grading and proficiency levels on the Arizona Instrument to Measure Standards. Furthermore,
the data highlights previous findings of Brennan, Kim, Wenz-Gross, & Siperstein (2001) which
shows that traditional grades, not based on standards, and state test results are only moderately
related due to inclusion of non-achievement factors that factor in to traditional grading practices.
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Research question 3. Are the mean scores on the math section of the Georgia Criterion
Referenced Competency Test different for fifth grade ELL students with math grades of Does Not
Meet, Meets, and Exceeds on standards-based report cards? Are the differences in mean scores
for fifth grade ELL students different from the differences in mean scores for fifth grade non-ELL
students?
Using the same math dataset, the researcher confirmed, through an ANOVA, that there is
an expected alignment between math grades on standards-based report cards and student
performance on the math section of the CRCT for fifth grade ELL students, thus providing
evidence to reject null hypothesis 3, stating that the average student performance as measured on
the math section of the Georgia Criterion Referenced Competency Test for ELL students in
grade five will not be significantly different among students who scored DNM, M, and E on
standards-based report cards.
However, there is need for further investigation into the differences between mean scores
for math SBRC, gender, ELL, and socioeconomic status. The researcher further determined that
no interactions proved to be significant between ELL and the relationship between math grades
on SBRC and math scores on the CRCT, and given a particular SBRC score ELL and non-ELL
students score similarly, giving the researcher reason to fail to reject the second part of null
hypothesis 3.
This finding is consistent with the information in the review of literature showing that
ELLs are generally lower across grade and subject levels (Abedi, 2002; Abedi & Lord, 2001;
Abedi, Lord, & Hofstetter, 1998). Additionally, this supports the research showing the
magnitude of the gap in achievement between ELLs and non-Ells as being greatest for tests that
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require more verbal processing skills, such as language arts, and least for mathematics
assessments, as shown in the NAEP report for grades 4 and 8 (U.S. DOE, 2011).
Research question 4. Are the mean scores on the reading section of the Georgia
Criterion Referenced Competency Test different for fifth grade ELL students with reading grades
of Does Not Meet, Meets, and Exceeds on standards-based report cards? Are the differences in
mean scores for fifth grade ELL students different from the differences in mean scores for fifth
grade non-ELL students?
The analysis conducted with the reading dataset indicated that the average Reading
CRCT scores from the different Reading SBRC groups are not the same for ELL students, and
that there is sufficient evidence to reject null hypothesis 4, based on the expected alignment
between SBRC grades and CRCT scores for all students. While the researcher confirmed that
there is a significant correspondence between SBRC and CRCT for all students, The Tukey
multiple comparisons test in Table 15(b) shows that all three pairs of Reading CRCT means are
significantly different. Furthermore, the researcher confirmed that those who have limited
English proficiency score lower than those who do not, even with the same SBRC score, which
concurs with the research in the review of literature showing that ELLs are generally lower
across grade and subject levels (Abedi, 2002; Abedi & Lord, 2001; Abedi, Lord, & Hofstetter,
1998).
The researcher determined through the use of t-tests that all variables including Reading
SBRC, Gender, ELL and Lunch significantly affect the Reading CRCT scores.
Results indicate that on average, even with the same Reading SBRC score, those with English
proficiency score 9.23 points higher on average than those with limited English proficiency.
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Research question 5. Are the mean scores on the math section of the Georgia Criterion
Referenced Competency Test different for fifth grade students who receive free or reduced lunch
with math grades of Does Not Meet, Meets, and Exceeds on standards-based report cards? Are
the differences in mean scores for fifth grade students who receive free or reduced lunch
different from the differences in mean scores for fifth grade students who do not receive free or
reduced lunch?
Using an analysis of variance, the researcher gained evidence to reject null hypothesis 5
stating that the average student performance as measured on the math section of the Georgia
Criterion Referenced Competency Test for students who receive free or reduced lunch in grade
five will not be significantly different among students who scored DNM, M, and E on standardsbased report cards.
The data shows there is evidence of alignment between CRCT and SBRC in every case,
so further analysis was done to show patterns of interactions between groupings. The presence of
both Math SBRC and Lunch status in the model indicated that even when considering Math
SBRC scores, whether or not a student is on free/reduced lunch influences his or her Math CRCT
score. Additional results indicate that even if students have the same Math SBRC score, a student
with At-Cost lunch will, on average, score 15.55 points higher on the Math CRCT than those
with Free/Reduced lunch. This finding supports the research of Waber, Gerber, Turcios, Wagner
& Forbes (2006), indicating that children from disadvantaged backgrounds perform more poorly
than their more advantaged peers.
To determine whether the demographic variables influence the Math CRCT scores, t-tests
were used compare the means of Math CRCT score by Gender, ELL and Lunch. The researcher
confirmed for the variable Lunch, the mean Math CRCT score of students who received at-cost
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lunch is significantly different from the mean score from students who received free or reduced
lunch. Those students who purchase lunch were found to have significantly higher mean scores,
with a p-value of < 0.0001.
Research question 6. Are the mean scores on the reading section of the Georgia
Criterion Referenced Competency Test different for fifth grade students who receive free or
reduced lunch with reading grades of Does Not Meet, Meets, and Exceeds on standards-based
report cards? Are the differences in mean scores for fifth grade students who receive free or
reduced lunch different from the differences in mean scores for fifth grade students who do not
receive free or reduced lunch?
The researcher rejected null hypothesis 6 stating that the average student performance as
measured on the reading section of the Georgia Criterion Referenced Competency Test for
students who receive free or reduced lunch in grade five will not be significantly different among
students who scored DNM, M, and E on standards-based report cards.
This result implies that even when even with the same Reading SBRC score, those who
pay for lunch at cost score 5.80 points higher on average than those on free/reduced lunch. This
finding concurs with research by Newman and Chin (2003), showing that students with below
average skills tend to have a family that received food stamps or welfare, a single parent
household, or non-English speaking parents.
Through T-tests, the researcher determined the expected Reading CRCT scores based on
gender, ELL, and free/reduced lunch status, and confirmed that for Gender, ELL, and Lunch,
Reading CRCT scores are significantly different from one another. Furthermore, those on the
free/reduced lunch program score lower than those who purchase lunch at cost. Finally, the
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researcher determined that all variables including Reading SBRC, Gender, ELL and Lunch
significantly affect the Reading CRCT scores.
Research question 7. Are the mean scores on the math section of the Georgia Criterion
Referenced Competency Test different for fifth grade female students with math grades of Does
Not Meet, Meets, and Exceeds on standards-based report cards?
Using the same math dataset, the researcher used an ANOVA to reject null hypothesis 7
stating that the average student performance as measured on the math section of the Georgia
Criterion Referenced Competency Test for female students in grade five will not be significantly
different among students who scored DNM, M, and E on standards-based report cards. Based on
the use of ANOVA, the researcher confirmed that there is alignment between SBRC and CRCT
performance for students in all groups. However, further analysis was conducted to determine
differences among subgroups.
Research question 8. Are the mean scores on the reading section of the Georgia
Criterion Referenced Competency Test different for fifth grade female students with reading
grades of Does Not Meet, Meets, and Exceeds on standards-based report cards?
Using the reading dataset, the researcher used an ANOVA to reject null hypothesis 8
stating that the average student performance as measured on the reading section of the Georgia
Criterion Referenced Competency Test for female students in grade five will not be significantly
different among students who scored DNM, M, and E on standards-based report cards. Once the
determination was made that there is a correspondence between SBRC and CRCT performance
for students in all groups, further analysis confirmed through a Tukey multiple comparisons test
that all three pairs of Reading CRCT means are significantly different.
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Research question 9. Are the mean scores on the math section of the Georgia Criterion
Referenced Competency Test different for fifth grade male students with math grades of Does
Not Meet, Meets, and Exceeds on standards-based report cards? Are the differences in mean
scores for fifth grade male students different from the differences in mean scores for fifth grade
female students?
Through a one-way analysis of variance (ANOVA) the researcher determined that while
there is an expected alignment between SBRC and CRCT math scores, the Math CRCT scores
are significantly different among three levels of Math SBRC. The F statistic was used to do a
hypothesis test to find out if the Math CRCT score has a common mean among three Math
SBRC groups, and then a Tukey multiple comparisons test determined which pairs of Math
CRCT means are significantly different. From this test, the researcher found that the average
CRCT score for individuals with a DNM on the SBRC is 796.58, and the average CRCT score
for individuals with an M on the SBRC is 852.81. This is a difference of 56.23 points, which is
statistically significant at that 0.0001 level. The data also indicate that Math SBRC score is
associated with 31.88% of the variation in Match CRCT scores. The researcher confirmed that
all three pairs of means are significantly different from one another, since the P-values are all
less than 0.0001.
The analysis confirmed that there is an expected correspondence between SBRC and
CRCT for all student, regardless of gender, thus leading the researcher to reject null hypothesis 9
stating the average student performance as measured on the math section of the Georgia
Criterion Referenced Competency Test for male students in grade five will not be significantly
different among students who scored DNM, M, and E on standards-based report cards. The lack
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of differences will be similar for male and female fifth grade students. Furthermore, the
researcher concludes that there is no significant effect of gender on Math CRCT scores.
This finding concurs with the research of Entwisle, Alexander, and Olson (1994) stating
that math achievement of boys and girls is about equal in elementary school. Additionally,this
finding parallels the trends in NAEP mathematics at grade 4 and 8 in 2009 which show no
significant change in score based on gender (U.S. DOE, 2011).
Research question 10. Are the mean scores on the reading section of the Georgia
Criterion Referenced Competency Test different for fifth grade male students with reading
grades of Does Not Meet, Meets, and Exceeds on standards-based report cards? Are the
differences in mean scores for fifth grade male students different from the differences in mean
scores for fifth grade female students?
Through a one-way ANOVA, the researcher rejected the null hypothesis stating that the
average student performance as measured on the reading section of the Georgia Criterion
Referenced Competency Test for male students in grade five will not be significantly different
among students who scored DNM, M, and E on standards-based report cards, and the lack of
differences will be similar for male and female fifth grade students. After determining that there
is an expected alignment between grades on SBRC and performance on the CRCT for fifth grade
male students, the researcher completed further analysis to determine any differences between
the scores of males on SBRC and CRCT.
The researcher confirmed that for Gender, ELL, and Lunch, Reading CRCT scores are
significantly different from one another. Females score significantly higher than males; those
who have limited English proficiency score lower than those who do not; and those on the
free/reduced lunch program score lower than those who purchase lunch at cost.
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The data confirmed that even when accounting for Lunch status and ELL status, there is
still an effect of Gender; even when accounting for Gender and ELL status there is still an effect
of Lunch status, and even when accounting for Gender and Lunch status there is still an effect of
ELL status. Additionally, the analysis revealed an effect in the presence of Reading SBRC,
which implies that for males and females, for those with limited proficiency and those who are
proficient at English, and for those on free/reduced lunch status or not, the same Reading SBRC
score may predict a different Reading CRCT score. The analysis indicated that on average, even
with the same Reading SBRC score, females score 5.22 points higher on average than males on
the Reading CRCT; even with the same Reading SBRC score, those with English proficiency
score 9.23 points higher on average than those with limited English proficiency; and even with
the same Reading SBRC score, those who pay for lunch at cost score 5.80 points higher on
average than those on free/reduced lunch.
The data revealed a similar trend as in Math that Reading SBRC scores tend to
underestimate Reading CRCT score categories, though it does not appear to be as severe as with
Math. For males, however, the researcher shows that Reading SBRC scores seem to present a
balanced picture of Reading CRCT scores. The idea that teachers may be holding students to a
higher standards than state tests supports research findings of Peterson and Xabel Lastra-Anadon
(2010) that every state, for both reading and math (with the exception of Massachusetts for
math), deems more students “proficient” on their own state assessments than the National
Assessment of Educational Progress NAEP does, showing that state tests typically set the bar
low. The idea that teachers have higher expectations for their students than does the state
parallels the finding in recent studies that there is a clear contrast between NAEP standards and
state standards as measured by state tests (and Xabel Lastra-Anadon, 2010).
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This finding concurs with the National Assessment of Education Progress (NAEP)
results, 10% more female students scored proficient in reading, and in 2000, females
outperformed boys at all age levels, a larger gap than in 1998, despite accommodations
(Donahue et al 2001). According to a study by Kafer (2005) this trend continues in middle
school, high school, and post-secondary with females dominating males on honor rolls and
college admissions.
Discussion
For the rural school system in Northeast Georgia, as well as for systems and states across
the nation, standards-based instruction and assessment drives school improvement and reform.
The school system’s commitment of resources in the form of personnel, software, training, and
continued reflection show a deep belief that if we are to improve student learning, we must
accurately assess and report progress in terms of mastery of the standards. In order to close the
gaps in learning, those gaps must be accurately identified and reported. The system in which this
study was conducted prides itself on being proactive in developing and improving standardsbased grade reporting, and is a system that leads the way for others in the successful
implementation of standards-based grading in grades K-8.
As states across the nation adopt Common Core standards, many more systems may find
it necessary to evaluate their grade-reporting systems, and will look to systems that have
undergone such a transition from traditional grading to standards-based grading to provide
direction. The implementation of Common Core Standards marks an exciting shift in thinking
about how students learn, and at the core is the realization that in order to maximize learning,
instruction must be targeted to meet student need. Accurate, fair, high quality assessment is
critical in this process. This study was designed to determine whether the standards-based grade
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reporting system could accurately predict student achievement on high-stakes assessments and
whether that system is fair for all students, regardless of gender, socioeconomic status, or limited
English proficiency.
Limitations of the Study
There are limitations to this study, but these limitations do not affect the outcome of the
study. One limitation is the fact that only students from one system in Northeast Georgia
composed the sample population and only one year of data was utilized. Therefore, the results
may not be generalized to other grade levels or to other school systems. While the wholesystem’s fifth grade population was used, a larger population, including students from a more
demographically diverse population, would certainly expand the study.
Another limitation is the use of data from only one school year and one grade level.
CRCT tests do vary from year to year, as well as by grade, so testing multiple grade levels over
multiple years would expand the results. Additionally, there is a varying level of teacher comfort
with standards-based grading that provides a limitation to the study. Since the data was collected
in the second full year of implementation of standards-based grading, some teachers may
develop proficiency with this type of grading system quickly, while others may have difficulty
assessing and reporting by standards, allowing for some subjectivity or variance in grading.
Implications for Future Research
The current study is significant because it provides information about the
correspondence between standards-based grade reporting, a relatively new approach to reporting
student learning, and student success on high-stakes accountability assessments, specifically, the
CRCT. The study concluded that standards-based grade reporting can provide accurate
information regarding student learning that may serve as a reliable indicator of student success
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on high-stakes standardized assessments. This finding is significant because it contradicts the
previous research on traditional grading systems showing evidence that traditional grades and
state test results are only moderately related (Brennan, Kim, Wenz-Gross, & Sipperstein, 2001;
Conley, 2000).
Little research has been done on standards-based grade reporting, as it is a relatively new
practice, with many systems still working through implementation. However, this study
provides a good indication that the practice of standards based grading warrants further research
and continued study as valuable system for reporting on student learning. Additional research
should evaluate a larger sample population that includes students of various grade levels (1-5, 68), students from assorted school districts and/or states, and students that represent a different
demographic background than those found in the rural North Georgia system.
Further Qualitative studies are also recommended to identify the level of subjectivity in
grading student work, and to observe the process of implementation of standards-based grading.
A case study of a system’s implementation would greatly benefit systems considering making
the transition to a standards-based grade reporting system. Qualitative research seeks to gain
insight and deeper understandings of the how and why of test results. While many studies have
been done on the benefits of assessing by standards, few studies show the predictive relationship
between standards-based grading and high-stakes tests, and few chronicle the implementation of
such a system. The study of standards-based grading is particularly significant as forty-five
states prepare to implement the national Common Core standards and federal and state funding
levels continue to be tied to assessment achievement levels.
As school systems, administrators, and other educational leaders seek to improve student
achievement, the need for quality assessment and accurate reporting systems is greater than ever.
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Moreover, as school leaders seek to maximize the positive impact of their resources, quality
assessment in terms of the standards drives school and system improvement plans, informing
important decisions. The results of this study reveal the clear benefit of reporting on student
learning in terms of standards as a way to ensure that all stakeholders are well informed of
student progress on the standards and that the grades students earn reflect mastery of the
standards rather than a meaningless average that may or may not reflect learning.
Conclusions
The purpose of this quantitative non-experimental causal comparative research
study was to determine whether SBRC scores provide accurate information in regard to student
academic achievement on high-stakes standardized summative assessments, and whether
standards-based grade reporting represents all students similarly, regardless of gender,
socioeconomic status, or ELL status. Specifically, the study examined whether grades on
standards-based report cards provide accurate information for all students, regardless of gender,
ELL status, or socioeconomic status by comparing mean scores on Georgia’s CRCT in the areas
of math and reading, based on SBRC indicators.
The participants for this study were fifth graders enrolled in eight elementary schools in a
rural county in north Georgia from 2009-2010. This dataset contained two sections, one for math
grades on SBRC, one for reading grades. The analysis identified the statistically significant
differences in mean scores on the CRCT, based on SBRC grades for math grades and reading
grades respectively. Ten research questions examined the differences in the mean CRCT scores
for all fifth grade students in an entire system in the areas of math and reading, based on SBRC
indicators, gender, socioeconomic status, and ELL status. Likewise, there were ten null
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hypotheses that attempted to negate a significant difference in means of SBRC data in relation to
student achievement on the CRCT based on student demographics.
The study revealed that grades on a SBRC accurately inform student performance on the
CRCT for all groups of students, though for both math and reading CRCT scores, it was clear
that there are large and significant differences in these scores that depend on one’s math or
reading SBRC score. Additionally, for Math, even with the same SBRC score, students who are
on the free/reduced lunch program tend to score lower than students who are not. For Reading,
this result extended even further: even with the same SBRC score, females tend to score higher
than males, those with limited English proficiency tend to score lower than those who are
proficient, and those who are on the free/reduced lunch program tend to score lower than those
who are. This means that, while SBRC scores do not represent all groups similarly when it
comes to predicting CRCT scores, there is a significant relationship between SBRC scores and
CRCT scores for all students.
Additionally, for almost every group, when CRCT scores are categorized as DNM, M, or
E, SBRC scores tend to underestimate these CRCT score categories. This indicates that the
grading expectations of the classroom teachers in the system seem to exceed the required levels
for proficiency on the state test. The data showed that often, students who do not meet SBRC
standards will meet CRCT standards, and students who meet SBRC standards will exceed CRCT
standards. This was more significant and noticeable for Math than for Reading; the only
exception to this general trend was that for males, Reading SBRC scores tend to be fairly
representative of Reading CRCT scores.
In summary, as expected, scores on standards-based report cards do provide accurate
information about student learning as shown by success on high-stakes accountability
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assessments. While there are differences in the subgroups, showing some variance in the
relationships between SBRC and CRCT for students based on gender, socioeconomic status, and
limited English proficiency, a significant correspondence between standards-based grades and
CRCT scores exists, showing a grading system that provides accurate information about student
achievement on a high-stakes state test. While it may be impossible to completely eliminate
subjectivity in grading, it is clear that standards-based grading provides an accurate and reliable
measure of student learning. By focusing assessment and grade-reporting on the standards,
educators continue to tighten the learning cycle, providing a clearer picture of student learning
that is necessary to increase student achievement.
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